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Section 1
Objective

The U. S. Envirorunental Protection Agency (EPA) has determined that materials
originating from the Libby, Montana, vermiculite mine are sources of amphibole
asbestos and should be removed {(EPA 2002). Therefore, current investigations at.
residential and commercial properties in Libby focus on finding these source
materials. However, because of the complexity of the Stimson Lumber Company
(Stimson) facility relative to most properties under investigation in Libby, less was
known about potential exposures, if any, that may result from disturbances of source
materials. Therefore, the EPA determined that a more comprehensive investigation
was required at Stimson than at other less complex commercial properties in Libby.

To investigate the potential impacts of these source materials, the EPA pursued a two-
part approach. Initially, personal air, stationary air, and microvacuum dust samples
were collected in areas where vermiculite is known or suspected to be present. These
samples were collected to determine potential exposure information in these areas.
The results of this air and dust sampling effort are discussed in this report. All
sampling was conducted in accordance with the Property Specific Sampling and Analysis
Plan, Air and Dust Sampling, Stimson Lumber Company, Libby Asbestos Project, Libby,
Montana, (CDM Federal Programs Corporation [CDM] 2002a).

Secondly, the EPA conducted a study to screen all areas of the facility for potential
amphibole asbestos sources, similar to the contaminant screening study (CSS)
currently in progress at properties in Libby. This report will be updated to reflect the
results of the study once analytical data is available.

The primary objective of this effort is to document and delineate potential sources of
amphibole asbestos in a comprehensive, systematic manner.

The results of the two-part study are presented in this document. EPA will use this
information to:

Determine the need for any immediate actions

Determine the need for removal actions
» Prioritize any future removal activities across the facility

Determine the extent of contamination

» Delineate areas found not to contain amphibole asbestos contamination

1.1 Background

Historical information regarding the Stimson property in Libby, Montana, suggests
that vermiculite products were used at, or transported to, the property at various
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times and at various locations. Much of this material is still present. Additionally,
vermiculite insulation was installed in structures used for daily plant operations. It is
believed that these products contain varying levels of the amphibole asbestos with
compositions including tremolite, actinolite, richterite, and winchite (herein referred
to as Libby Amphibole [LAJ).

1.1.1 Site Location

Stimson is situated in the eastern section of Libby, Montana, on U. 5. Highway 2
South (Figure 1-1). The facility is currently owned by Stimson Lumber Company and
other private parties. The majority of the facility is currently used for manufacturing
plywood board. The facility covers approximately 200 acres and encompasses
processing, office, and other support buildings. In addition, a log yard and woodchip
and mulch yard occupy a significant portion of the property.

1.1.2 Site History

The employee parking lot area used by Stimson employees was once used as an
aboveground storage area for vermiculite insulation and is the location of the former
popping plant facility. Vermiculite insulation was stockpiled directly on the native
soil surface and may have contaminated the area with measurable amounts of
asbestos mineral fibers. The area was converted to a parking lot in 1990.

A landscaping nursery was previously located along the southemn boundary of the
Stimson property. It is believed that unexfoliated, or raw vermiculite, was introduced
to the site for use as a growth media and fill material. Currently the area remains a
vacant lot with sparse vegetation. The lot is currently used to stockpile wood chips
(collected from 1991 through 1997).

An overview of the facility layout is presented in Figures 1-2 and 1-3.

1.1.2.1 Site Visits

An initial site visit was conducted on September 28, 2001, by Dr. Chris Weis (EPA
regional toxicologist), CDM, and Pacific Environmental Services (PES). Stimson
personnel present during this meeting inciuded Mr. Fred Sturgess (Libby complex
manager), Ms. Veronica Bovee (health and safety coordinator), Mr. John Chopot
{(environmental manager), and Mr. Barry Brown (local union No. 2581 president). The
site meeting included interviews with current employees and a walk-through of
several areas of the facility.

A coordination meeting was held on September 9, 2002 at the Stimson site. Attendees
included CDM and PES personnel. Stimson personnel present during this meeting
included Ms. Veronica Bovee (Stimson health and safety coordinator), Mr. Fred
Sturgess (Libby complex manager), and the operations managers for each building.
Sampling locations and tasks were discussed, and a list of locations and personnel to
be sampled was developed, as presented in the sampling and analysis plan (SAP). A

1.2



STIM.ASY

Draft Asbestos Air Sampling Repor
Stimson Lumber Company, Libby, Montana

site visit was conducted to familiarize project personnel with the entire facility and
the processes in each building to be sampled.

A progress meeting was held on September 17, 2002, at the Stimson office. Attendees
included Mr. Greg Parana and Ms. Melissa Petrak of PES, and Ms. Veronica Bovee of
Stimson. Topics discussed included:

» Samples collected to date, and plans for remaining sample collection

» Samples reported overloaded by the laboratory and resampling of the affected
locations and tasks

® Buildings in which microvacuum dust samples would not be collected
® Bag house function and its affect on air samples collected in the plywood plant

An informal closeout meeting was scheduled for September 19, 2002, at the Stimson
office. Ms. Veronica Bovee of Stimson was unavailable at the appointed time, so Ms.
Melissa Petrak left a summary of samples collected for her records. Ms. Bovee was
advised to contact the EPA Information Center with any questions or concerns.

1.1.2.2 Buildings Investigated as Part of Air and Dust Sampling

The central maintenance building currently contains vermiculite insulation. This
structure is equipped with a large gantry crane that traverses the length of the
building. As stated earlier, movement of this crane causes vibration within the
structure and may release small amounts of vermiculite insulation from around seams
and joints of the clapboard walls. There is a large main work area with vehicle bays,
along with several smaller shops, a parts warehouse, locker room, break room and,
supervisor’s office. Central maintenance personnel work throughout the building on a
variety of tasks, mostly involving vehicle and equipment maintenance and repair
(Figure 1-3).

The plywood plant is currently used for processing plywood. Vermiculite insulation
is believed to be associated with the big dryer No. 1 in this building. The plywood
plant is one large open area, through which wood travels while being processed from
logs to plywood. There are offices, break rooms, and rest rooms along the edges of the
building. The debarker and log heating facility is outside and adjacent to the main
plant structure (Figure 1-2). Plywood plant personnel generally work at their assigned
task, although there is some rotation for relief purposes.

The finger joint (FJ) building is currently used for FJ operations. There is a main work
area, along with the feeder No. 2 room, and the “wrap and stack” room. There is also
a connection to Shed 12, which is a board storage area. FJ utility workers rotate tasks
throughout the plant during the work shift, while a few employees work only on
specific tasks. According to Veronica Bovee, the old lunchroom and bathroom area of
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the building previously contained vermiculite insulation, which was removed in May
of 2000. The room is currently used for parts storage (Figure 1-2).

1.1.3 Environmental Setting

Mean annual precipitation in Libby is 19.4 inches, with 30 percent of it occurring in
the months of November through January, and 18 percent falling in the months of
May and June. The month having the highest average precipitation is January, with
2.42 in. Average ambient temperature in Libby ranges from 22.4°F in January, to 67°F
in July. Average annual precipitation at the W.R. Grace vermiculite mine site is
estimated at 20 inches per year (U. S. Department of Agriculture [USDA] 1977), and
the temperature would be expected to average 3 to 5 degrees cooler than in Libby.
Climatological data was obtained from the Libby 1 N.E. Ranger station.

1.1.4 Contaminant of Concern

The potential contaminant of potential concern investigated at this facility is asbestos.
Asbestos fibers are odorless and tasteless and vary in length, structure, and chemical
composition. Fibers are microscopic and environmentally persistent. They do not

evaporate, burn or dry out from heat, or erode in water. Toxicity of different type
fibers varies, but exposure to any one of them can be fatal. Tremolite, the form found

at Libby, is considered by many to be the most toxic.

The human health risks associated with asbestos fibers released in the envirocnment
include:

® Asbestosis - a scarring of the lungs, which impairs elasticity of the lung
» Lung Cancer - a malignant tumor of the bronchi coverin g
s Mesothelioma - a cancer of the lining of the chest or of the abdominal wall

8 Other diseases - increased incidence of some non-respiratory cancers has been seen
in those exposed to asbestos

Asbestos related diseases have a latency period of 15 to 30 years, and the risks of
asbestos exposure are significantly increased by smoking.

1.1.5 Previous Investigation

At the request of Stimson, MCS Environmental (MCS) performed industrial hygiene
sampling to determine the potential exposure of Stimson employees to residual
asbestos. Air samples taken within the central maintenance building and the plywood
plant revealed concentrations of LA less than the Asbestos Hazard Emergency
Response Act (AHERA) standard of <0.01 fibers/cubic centimeter (f/cc) for phase
contrast microscope (PCM) analysis (40 Code of Federal Regulations {CFR] Part 763,
763.90 (i)(5).)
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In addition, soil and bulk samples were taken from various locations around the
facility including the central maintenance building, the former nursery, and the
employee parking lot. While analysis of soils collected from the employee parking lots
were all non-detect for asbestos, soils collected from the nursery area had
concentrations of tremolite asbestos as high as 5 percent.

On May 2, 2002, two microvacuum dust samples were collected from the nursery
shed. These samples, along with one field blank were analyzed by the International
Standards Organization (IS0} 10312 method. The analysis of sample 1-06850
identified 5853 LA structures with lengths between 0.5 micrometers (gm) and 5 pm
and 1170 LA structures with lengths between 5 pm and 10 um. Sample 1-06850 was a
composite of three locations in the nursery shed. No LA structures were detected on
sample 1-06857, which was a composite of three locations on the floor of the nursery
shed, or in sample 1-06858, the field blank. Analytical datasheets are included in
Appendix A.
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Section 2
Soil Sampling

Soil sampling at Stimson was designed for the quantification of relative LA
abundance in soils throughout the site following all rationale, data quality objectives,
quality assurance procedures, and standard operating procedures (SOPs) from the
Final Sampling and Analysis Plan (SAP) for the Remedial Investigation (RI) Contaminant
Screening Study (CSS), Libby Asbestos Site, OU4 (CDM 2002b). For purposes of this
investigation a site-specific SAP addendum was developed to the CSS SAP: Final SAP
Addendum for the Stimson Lumber Company Area, Libby Asbestos Site, OU4 (CDM 2002c).
All soil investigation work was conducted in accordance with this SAP addendum.

To adequately characterize LA abundance in soils throughout Stimson, the site was
divided into eight subareas (Figure 2-1): former popping plant, railroad spur, lumber
yard, log storage yard, southwest area, former Champion International tree nursery,
sprinkler field, and Champion International Superfund site. The Champion
International Superfund site was appointed Superfund status due to groundwater
contamination resulting from wood preservative processing and is not associated
with LA contamination. Remediation efforts for the groundwater contamination are
currently ongoing. These divisions were made based on assumed contaminant
concentrations, land use, and environmental setting. During this investigation, no
sampling was conducted within the sprinkler field or the Champion International
Superfund site subareas as a result of ongoing remediation, and therefore, these
subareas will not be discussed.

Surface and subsurface samples were collected from each subarea as follows:

' A

T Surface.Soll.|. Subsurface.:

vein L T SubEres “Samples:. | ‘Soll Samples.
Former Popping Plant 16 7
|_Railroad Spur 14 1]
| Lumber Yard 25 6
Log Storage Yard 29 4
Southwest Area 14 3
Former Champion 11 &
International Tree Nursery
Sprinkler Field 0 0
Champion Int'l Superfund Site 0 0
Total 109 28

Once results are available, this document will be updated.

24
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Section 3
Air Sampling
3.1 Personal Air Sampling

A total of 124 personal breathing zone (BZ) samples from 10 Stimson employees were
collected. Ninety-seven air samples were collected for the duration of the work activity.
The results of these samples were then calculated as time-weighted averages (TWAs) for
the full shift (8, 10, or 12 hours) and compared to the Occupational Safety and Health
Administration (OSHA) permissible exposure limit (PEL) and /or the OSHA extended
work shift PEL for asbestos. Twenty-seven samples were collected for 30 minutes
(approximately) and compared to OSHA’s 30-minute excursion limit (EL) for asbestos.

3.1.1 Sample Locations

Personal air sampling locations and tasks were selected during the pre-sampling
facility visit on September 9, 2002. All locations and tasks were approved by EPA as
presented in the SAP. These tasks represent normal and general duties typically
performed by Stimson employees. Sampling locations and associated tasks at each
location are summarized below:

s Plywood plant (Figure 1-2)

- Dryer tender 1 - performed oversite on the dryers, troubleshooting, temperature,
and steam tracking

- Dryer feeder 2 - fed beards into dryer, general housekeéping

- Dryer offbearer 3 ~ sorted and tended boards coming out of dryer

- Plugger 4 - operated plugger machine

- Green chain puller 5 - sorted wood from lathe along green chain
m Central maintenance building (Figure 1-3)

- Mechanics (two employees) — performed repairs and maintenance on facility
vehicles and machinery

» Finger joint building (Figure 1-2)

- Fj utility — worked at all stations throughout FJ plant, including general
housekeeping and forklift operation

» Log yard (Figure 1-3)
- Wagner operator — operated Wagner Lumberjack, unloading and moving logs

throughout log yard and to plywood plant area

3-1
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Table 3-1 presents the number and type of samples collected at each task and location
during the sampling activities.

Table 3-1

__Task-Based Sample Numbers

o Sy ' 6;‘.’6!58.'3“:’1"5#19"8'&6@!@3;&“6;@

i3 Duratic 30-Pindtei:

X . 12’9 o Heptipaie R SR ks i s ; X&hﬂfﬁhf@
Plywood Plani Dr;ar tender 11 3
- Dryer leeder 12 3
Dryer offbearer 11 3
Plugger 9 3
(Green chain puller 13 3
Central Maintenance | Mechanic 1 6 3
Mechanic 2 7 3
Finger joint Finger joint utility 16 3
Log Yard Wagner operator 12 3

3.1.2 Sample Collection

Personal air samples were collected on Stimson employees for 3 consecutive days,
between September 10 and September 16, 2002. All samples were collected in
accordance with the EPA Standard Operating Procedure (SOP) 2015 Asbestos Sampling
(Appendix B). Sample volume requirements were in accordance with OSHA
Construction Standard for Asbestos, 29 CFR 1926.1101. All air sampling pumps were
calibrated from 1.5 to 2.03 liters per minute (lpm) prior to the sampling period and
again at the end of the sampling period. Air samples were collected using 0.8 um
open-faced 25 millimeter (mum) mixed cellulose ester (MCE) filters, as described in the
SAP. All cassettes were visnally inspected approximately every 2 hours during
sampling to ensure cassettes were not overloaded.

Due to a higher level of airborne particulates than anticipated, cassettes were changed
more frequently than every 2 hours in an effort to prevent sample overload.

For all samples collected during this investigation (personal, ambient, and
microvacuum dust), field blanks were submitted at the rate of 10 percent and/or a
minimum of two field blanks per sample batch per day. Field blanks were prepared at
the time of sampling at the sampling location by removing the cassette cap for 30
seconds and then replacing the cap. A total of 26 field blanks were collected. All field
blank cassettes originated from the field sampling cassette lot. One half of the field
blanks submitted each day were analyzed, the remaining half were archived for later
analysis if necessary. All field blanks analyzed during this investigation returned
results of “ND,” or no detected fibers at or above the detection limit. Field blank results
are included in the Libby database printout presented in Appendix A.

Prior to receipt of new sampling cassettes in the field, a new unused cassette was sent to
the laboratory. Results from these lot blanks determined the background asbestos
structure concentration for the lot of cassettes. Specific cassette lot blanks analyzed
during this project included 25mm three-piece cassettes with 0.8 pm MCE Filters for Lot
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Numbers 21078 and 4583. All lot blanks analyzed during this investigation refurmed
results of ND, or no detected fibers at or above the detection limit. Lot blank results are
included in the Libby database printout presented in Appendix A.

Each employee selected to wear a pump was given a brief description of the purpose
of personal sampling, as well as an explanation of the sampling procedure. This
explanation included instruction to contact the sampling technician immediately if
there were any problems with the sampling pump (e.g., pump falling off or stopping,
or cassette loss or damage). This information was provided to each employee in
writing and reviewed in person. Each of the selected employees provided their name,
last 4 digits of their social security number (for sample tracking purposes), and job
title on a form, which they signed and dated on the first day of sarnph.ng A copy of
this form is attached in Appendix C.

Employees wore pumps clipped to either the waistline of their pants, their own belt,
or a belt that was provided. Tubing ran up their backs to the cassette, which was
clipped to the collar or neckline of the employee’s shirt, within the BZ, as described in
the SAP. Clips or tape were sometimes used o secure tubing to the back of the
employee’s shirt, to prevent it from snagging or being caught on equipment.
Employees were advised that the cassette must stay within their BZ for the duration
of sample collection. Employees were questioned at the intervals when cassettes were
visually inspected and at the end of each shift to determine if there were any
problems with the sampling pump or cassette.

3.1.3 Sample Analysis

Air samples were analyzed by EMSL Analytical, Inc. (EMSL) in Libby, Montana, and
Westmont, New Jersey; Reservoirs Environmental Services in Denver, Colorado,
and/or Hygeia in Sierra Madre, California. All samples were analyzed in accordance
with the ISO 10312, Air Quality - Determination of Asbestos Fibers — Direct Transfer
Transmission Electron Microscopy Methed, 1995; National Institute for Occupational
Safety and Health (NIOSH) Method 7400, Asbestos and other Fibers by Phase Contrast
Microscopy (PCM); and/or Appendix A of the EPA Asbestos - Containing Materials in
Schools: Final Rule and Notice. If an air sample was determined to be overloaded, it was
not analyzed by indirect preparation.

Samples were maintained under chain of custody procedures. After sample collection
was completed, EPA custody labels were completed and affixed to each sampling
cassette. Sample information was entered on chain of custody forms, and changes in
sample custody noted on the form. Samples were relinquished to the sample
coordinator and submitted for laboratory analysis. Any samples not immediately
relinquished to the sample coordinator were secured in the sample storage cabinet.
Samples were either hand-delivered to the EMSL onsite laboratory in Libby, Montana, '
or shipped via Federal Express to an offsite laboratory.
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3.1.4 Summary of Results

The personal air samples were collected based on task. Each task was sampled for 3
consecutive days, for the duration of the work shift. One excursion limit sample was
collected from each employee sampled on each of his or her 3 sampling days. A
surmmary of TWA sample results, including calculated extended work shift values, is
presented in Table 3-2. Extended work shift permissible exposure limits were
determined using a standard OSHA formula (American Industrial Hygiene Journal
2000). A surmumary of excursion limit sample results is presented in Table 3-3. A
complete Libby database printout of personal air sample results is attached in
Appendix A.

Personal air samples were collected on two employees in the Central Maintenance
building: Mechanic 1 and Mechanic 2. Both central maintenance employees worked
an 8-hour shift each sampling day. Asbestos structures were detected by TEM
AHERA analysis on one of the six samples (SL-00018) collected on Mechanic 1.
Asbestos structures were detected by TEM AHERA analysis on two of the seven
samples (SL-00012 and S5L-00054) collected on Mechanic 2. TWA calculation based on
the PCM analysis results showed no exposures above the OSHA PEL.

Personal air samples were collected on one employee in the FJ building: FJ Utility. Fj
Utility worked a 10-hour shift each sampling day. Asbestos structures were detected
by TEM AHERA analysis on one of the 16 samples collected on FJ Utility, SL-00051.
One sample, SL-00198, was overloaded for PCM analysis, and therefore TWA
calculation was not possible for that date. TWA calculation based on the PCM
analysis results for the remaining dates showed no exposures above the PEL.

Personal air samples were collected on one employee in the Log yard: Wagner
Operator. The Wagner operator worked an 8-hour shift each sampling day. Asbestos
structures were detected by TEM AHERA analysis on one of the twelve samples
collected on the Wagner Operator, SL-00055. Two samples, SL- 00166 and SL-00189,
were overloaded for PCM analysis, and therefore TWA calculation was not possible

- for that date. TWA calculation based on the PCM analysis results for the remaining

dates showed no exposures above the PEL. Extended work shift (EWS) TWA
calculation based on the PCM analysis results for the remaining dates showed no
exposures above the calculated EWA PEL.

Five employees were sampled in the Plywood Plant: Dryer Feeder, Dryer Tender,
Dryer Offbearer, Green Chain Puller, and Plugger. The Dryer Feeder, Dryer Tender,
and Dryer Offbearer worked 12-hour shifts the first 2 sampling days, and a 6-hour
shift the 3rd day. The Green Chain Puller worked 10-hour shifts each of the 3
sampling days, and the Plugger worked 8-hour shifts each of the 3 days.

Asbestos structures were not detected by TEM AHERA analysis on any of the 11
samples collected on the Dryer Feeder. TWA calculation based on the PCM analysis
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Table 3-2
_ Personal Air Sampll g -TWA Extended Work Shift (EWS) Flesults
i s "PCM - " | TEM AHERA
NIRRT RPN Jndex ‘Lab Resuit | Lab Resull | Sampfa Work Shift | TWA ** |TWA-EWS PEL-EWS
* Building. | . Task ' 8 - (tlec) - (Sree) v Time (min} . - {Hrs) 8-Hr {tlec)| (tlec) (trec)
Central . SL-0'0002 < Q.005 ND 291
- S
Maintenance Mechanic 1| 10/Sep/02 SL.00011 < 0.008 ND 164 8 < 0,006 NA NA
Central . SL-00018 < 0.005 0.005 291
Maintenance Mechanic 1| 11/Sepf02 SL-00031 = 6008 D 165 8 < 0,006 NA NA
Central . SL-00041 0.008 ND 173
Maintenance| Mechanic 1} 12/8epl02  ——ar=nea—1——5 609 ND 146 8 < 0.008 NA NA
Central . SL-00003 0.009 ND 292
Maintenance| Mechanic 2| 10/8ep/02  —oFanss——5'508 0.009 167 8 < 0.008 NA NA
Central . SL-00019 < 0,004 ND 302
Maintenance Mechanic 2| 11/Sepf2 SL-00032 = 6115 ND 167 8 < (0.044 NA NA
Central ’ SL-00042 0.008 ND 174
pMaintenan ce Mechanic 2| 12/Sep/02 SL-00048 Q.021 ND 123 8 < 0.011 NA NA
SL-00054 < 0.009 0.013 143
SL-00001 0.03 ND 293 .
Finger Joint [ FJ Uility 10/Sep/02 SL-00009 0.02 ND 158 10 <0.028 |<0.026 0.08
SL-00014 < 0.012 ND 115
SL-00017 < 0135 ND 147
Finger Joint | FJ Utility 11/Sep/02 SL-00029 < 0.161 ND 123 10 < 0.086 |< 0.055 0.08
SL-000356 0.015 ND 115
SL-00040 0.035 ND 144
SL-00045 ([ < 0.013 ND 100
. . - SL-00047 0.039 ND 55
Finger Joint| FJ Utility 12/Sepf2 SL-00051 0.023 5013 117 10 < 0030 |<0.029 0.08
SL-00057 0.017 ND 97
SL-00063 < 0.02 ND 69
SL-00161 0.187 ND 157
, . - SL-00183 0.279 ND 126
Finger Joint| FJ Lhility | 16/Sep/02 SL-00198 overioaded ND 173 10 overioadedoverloaded 0.08
SL-00206 0.059 ND 116
Waaner SL-00005 < 0.088 ND 204 -
Log Yard Op e?al or 104_"Sapf02 SL-00010 < 0.01 ND 129 8 < 0.043 NA NA
SL-00013 < 0.009 ND 143
Waaner SL-00027 < 0,058 ND 172
Log Yard Ope?alor 11/5ep/02 SL-00030 < 0.007 ND 198 8 < 0.026 NA NA
SL-00033 < 0.012 ND 111
SL-00044 < 0.141 ND 127
Wagner SL-00050 < 0,163 ND 110
Log Yard Operator 12/Sepf02 SL-00055 0018 5.015 96 8 < (0,081 NA NA
SL-00058 < 0.012 ND 109
Wagner SL-00166 overloaded ND 121
Log Yard Operator 16/Sep/02 SL-00189 overloaded ND 143 8 overloaded] NA NA

STIAAS T2
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Table 3-2
_‘ Personal Alr Sampllng TWA Extended Work Shnft (EWS) Results

Shif .‘:r-?zTWA'L TWAEwslmsws
0 5 BoHr (el (Wee) | T (Wee) -
SL.00076
Plywood | Dryer SL-00086 ND 139 |
Dot | Oftorer | 13/Sepro2 | —SL00086 | ND 139 12 <0037 |<0.032 0.07
SL-00116 ND 118
S5L-00125 [ < ND 124
SL-00137 | < ND 128
Pawood | oer | 1arsepioz [ SL-:00146 ND 30 12 <0094 |<0.086 0.07
SL-00147 ND 126 :
SL.00153 ND 189
Plywood | Dryer SL-00160 ND 189 :
Plant__| Offbearer | '9/5°P02 —gF o517 ND 162 12 <0.0%% | 0017 0.07
SL-00078 0.015 132
P'g;“a’ﬁfd Plugger | 13/Sep/o2 | SL-00088 ND 93 8 0.035 NA NA
_ SL-00099 ND 204
Plant ugger 14/Sepf02 SL-00141 < ND 119 < 0.039
SL-00143 ND 195 :
SL-00165 ND 143
Pywoed | plugger | 16/Sep/02 [ SL:00188 ND 125 8 0.053 NA NA
SL-00199 ND 169
SL-00074 ND 191
SL-00085 ND 150 ,
Pifwood | Dver | 13/epio2 [ SL-00105 ND 39 12 0041 | 0037 0.07
SL-00101 ND 147
SL-00115 ND 118
SL-00124 | < ND 120
SL-00134 | < ND 127
Piyood | Dmver | yasepioz [ SL-00144 ND 119 12 |<0060 |<0.055 0.07
SL-00150 ND 94
SL-00152 ND 197
Plywood Dryer S§L-00157 ND 190
yieoc oot | 16/5epiz | —SE-00157 e 19 12 0.016 | 0.008 0.07
SL-00075 ND 179
Plywood Green SL-00083 ND 166
o0 | oot ey 13/Sepr02 —ar30083 o 156 10 0056 | 0.054 0.08
SL-00114 ND 79
SL-00123 | < ND 119
SL-00133 | < ND 127
Piwood 1oporeen | 14/sepio2 [ _SL-00142 ND 114 10 <0.128 |<0.129 0.08
SL-00148 ND 99
SL-00151 ND 749

3-6
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Table 3-2
Personal Air Sampling - TWA Exiended Work Shift (EWS) Results
L F e et - PCM | TEM AHERA L : ' I : :
T ol ot | Sample | . Lab Result | Lab Result Sample - - Work Shift T™™WA TWA-EWS’ PEL-EWS
Building | -~ Task | 'rDate - - {ee) {S/ce) * Time (min) {Hrs) = 8-Hr{flec)l ({(Ice) {f/cc)
SL-00158 0.059 ND 190
Plywood Grean SL-00184 0.037 ND 176 :
Plant Chain Pulter 16/Sep/f02 SL-00200 0.026 NO 117 10 0.054 0.055 0.08
SL-Q0207 0.039 - ND 134
SL-00073 0.015 ND 196
Plywood Dryer SL-00084 0.016 ND 259
Plant | Tender | '3/SeP02 T—eFEsYi0 T o.004 ND 120 12 0.032 | 0031 0.07
SL-00117 0.026 ND 113
SL-00126 < 0.014 ND 124
SL-00138 < 0.015 ND 117
Piywood | POver | 1asepio2 [ _SL00145 0.095 ND 113 12 <0093 |<0.087 0.07
SL-00149 0.054 ND 135 '
SL-00154 0.125 ND 185
Plywood Dryer SL-00159 0.024 0.014 187
Plant__ | Tender | 16/SePI02 g 0056 T 0039 ND 160 12 0.022 | 0011 0.07
* ND - Indicates no Libby Amphibole structures detected by TEM AHERA analysis.
** TWA measured against PEL of 0.1 f/cc, accordance with OSHA 1926.1101.
NA - Indicates no extended work shift (EWS) PEL is required.
AHERA - Asbestos Hazardous Emergency Response Act min - Minutes
EWS - Extended work shift PCM - Phase contrast microscopy
ficc - Fibers per cubic centimeter ' Sice - Structures per cubic centimeter
Hr - Hour TEM - Transmission electron microscopy
3-7
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Table 3-3

Excursion Air Sampling Results

-SPCME STEMAHERA

Central Maintenance [Mechanic 1 9/11/2002 SL-00025
Central Maintenance Mechanic 1 9/12/2002 SL-00043 32
Central Maintenance . Mechanic 2 9/10/2002 S1-00007 30
Central Maintenance Mechanic 2 9/11/2002 SL-00026 30
Central Maintenance Mechanic 2 9/12/2002 SL-00056 35
Finger Joint F.J Utility 9/10/2002 SL-00004 34
Finger Joint FJ Utility 9/11/2002 SL-00028 A
Finger Joint F.J Utility 9/12/2002 SL-00046 30
Log Yard Wagner Operator 9/10/2002 SL-00006 32
Log Yard Wagner Operator 9M11/2002 SL-00034 35
Log Yard Wagner Operator 9/12/2002 SL-00052 30
Plywood Plant Dryer Feeder 9/13/2002 SL-00103 <)
lPlywood Plant Dryer Feeder 9/14/2002 SL-00135 30
Plywood Plant Dryer Feeder 9/16/2002 SL-00191 3
Plywood Plant Dryer Offbearer 9/13/2002 SL-00113 30
Plywood Plant Dryer Offbearer 89/14/2002 SL-00136 30
Plywood Plant Dryer Offbearer 9/16/2002 SL-00194 33
Plywood Plant Dryer Tender 9/13/2002 SL-00109 30
Plywood Plant Dryer Tender 9/14/2002 SL-00139 32
Plywood Plant Dryer Tender 9/16/2002 SL-00193 31
[Plywood Plani Green Chain Puller 9/13/2002 SL-00100 30
Plywood Plant Green Chain Puller 9/14/2002 SL-00132 30
Plywood Plant Green Chain Puller 9/16/2002 SL-00192 30

lywood Plant Plugger 9/13/2002 SL-00095 32
Plywood Plant Plugger 9/14/2002 SL-00140 36
Plywood Plant Plugger 9/16/2002 SL-00190 30

* Result measured against Excursion Limit of 1.0 f/cc, in accordance with OSHA 1926.1101.

** ND indicates no Libby Amphibole structures detected by TEM AHERA analysis.

AHERA - Asbestos Hazardous Emergency Response Act

ficc - Fibers per cubic centimeter

min - Minutes

PCM - Phase contrast microscopy

S/ce - Structures per cubic centimeter
TEM - Transmission electron microscopy

ETIMASTHI
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Draft Asbestos Air Sampiing Report
Stimson Lumber Company, Libby, Montana

results showed no exposures above the PEL. EWS TWA calculation based on the PCM
analysis results showed no exposures above the calculated EWS PEL.

Of the 11 samples collected on the Dryer Tender, asbestos structures were detected by
TEM AHERA analysis on one sample, SL.-00159. The TW A calculation based on the
PCM analysis results for the remaining dates showed one exposure above the PEL.
The calculated extended work shift TWA for September 14, 2002, was <0.087 f/cc,
which is above the calculated extended work shift PEL of 0.07 f/cc. However, this
overexposure is not conclusive, because the high limit of detection does not allow for
a valid comparison between the values.

Asbestos structures were not detected by TEM AHERA analysis on any of the 11
samples collected on the Dryer Offbearer. TWA calculation based on the PCM
analysis results showed no exposures above the PEL. EWS TWA calculation based on |
the PCM analysis results showed no exposures above the calculated EWS PEL.

Asbestos structures were not detected by TEM AHERA analysis on any of the 13
samples collected on the Green Chain Puller. TWA calculation based on the PCM
analysis results for the remaining dates showed one exposure potentially above the
PEL. The EWS TWA calculated for September 16, 2002, was <0.054 fibers per cubic
centimeter (f/cc), which is less than the calculated EWS PEL of 0.08 f/cc.

Asbestos fibers were detected by TEM AHERA analysis on one of the nine samples
collected on the Plugger, SL-00078. TWA calculation based on the PCM analysis
results for the remaining dates showed no exposures above the PEL. ISO 10312 results
for all personal samples are presented in Appendix A.

All excursion limit samples collected on Stimson employees showed PCM results
significantly lower than the OSHA-defined excursion limit of 1.0 f/cc. Asbestos
structures were detected on two excursion limit samples by TEM AHERA analysis:
Samples SL-00026 and SL-00052. SL-00026 was collected on Mechanic 2 in central
maintenance on September 11, 2002. SL-00052 was collected on the Wagner operator
on September 12, 2002. Asbestos structures were not detected on the remaining
excursion limit samples by TEM AHERA analysis. A summary of excursion limit
sample results is presented in Table 3-3.

3.2 Ambient Air Sampling

A total of 43 ambient air samples were collected. These samples were collected inside
buildings and outdoors to determine general background asbestos concentration
levels at the Stimson facility. All locations were approved by EPA prior to sampling.

3.2.1 Sample Locations

As presented in the SAP, ambient air sampling was conducted in three facility
buildings on the Stimson property. These buildings included the plywood plant,
central maintenance building, and the F] building (Figures 1-1 and 1-2). Ambient air

39 -
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sampling was also conducted at two outdoor locations on the Stimson property and
included the employee parking lot (near the former popping plant) (Figure 1-2) and
the log yard (Figure 1-3). Samples were collected during normal daily operations
while facility equipment was operational. Sampling locations are summarized in
Table 3-4.

Table 3-4
_Ambient Air Samplm_g Locations

Central Mamtenance (BD -(002098) Center of machine shop

Cenler of south end of building

Easl side center of building

North end center of building

Replicate — north end center of building

Plywood Plant (BD-002099) - Qutside de-barker cab

Green chain exierior wall opposite supervisor's office
Plugger alley next to plugger No. 9

Dryers next to post at feed end

Spreaders al post near pre-press

inside de-barker cab

Finger Joint building (BD-002097) | Outside lunch room in main plant area
Near entrance to feeder No. 2 room
Near former lunch room

Employee Parking Lot Southeast corner

Northwest corner

Center of south side of lot

In railroad lracks, north of roadway

Log Yard Cutside log truck scale shed
Qulside storage shed

Al trailer crane by fire pond
Near head gate

LSIGN) S LV P P 1 P VY VI LS S EAY F N U-NG Ny Y Y FC) PP P Y

3.2.2 Sample Collection

All ambient air samples collected between September 11 and September 18, 2002,
were collected according to the EPA Standard, Operating Procedure (SOP) 2015 Asbestos
Sampling (Appendix B). All ambient air sampling pumps were calibrated prior to the
sampling period and again at the end of the sampling period. Air samples were
collected using 0.8 um open-faced 25mm MCE filters. All air sampling cassettes were
inspected during sampling to determine if file overloading was occurring.

All field blanks analyzed during this investigation returned results of ND, or no fibers
detected at or above the detection limit. Field blank results are included in the Libby
database printout presented in Appendix A.

Specific cassette lot blanks analyzed during this project included MCE filters for lot
numbers 21078 and 4583. All lot blanks analyzed during this investigation returned
results of ND, or no fibers detected at or above the detection limit for the analytical
method. Lot blank results are included in the Libby database printout presented in
Appendix A. As a means of assessing sample variability during ambient air sampling,
three replicate samples from the central maintenance building were collected.

3-10
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3.2.3 Sample Analysis

Air samples were analyzed by EMSL Analytical, Inc. in Libby, Montana, and
Westmont, New Jersey; Reservoirs Environmental Services in Denver, Colorado,
and/or Hygeia in Sierra Madre, California. All samples were analyzed by 15O 10312,
Air Quality - Determination of Asbestos Fibers ~ Direct Transfer Transmission Electron
Microscopy Method, 1995; NIOSH Method 7400, Asbestos and other Fibers by Phase
Contrast Microscopy (PCM); and /or Appendix A of EPA Asbestos - Containing Materials
in Schools: Final Rule and Notice.

Samples were maintained under chain of custody procedures. After sample collection
was completed, EPA custody labels were completed and affixed to each sampling
cassette. Sample information was entered on chain of custody forms, and changes in
sample custody noted on the form. Samples were relinquished to the sample
coordinator and submitted for laboratory analysis. Any samples not immediately
relinquished to the sample coordinator were maintained under chain of custody.
Samples were either hand-delivered to the EMSL onsite laboratory in Libby, Montana,
or shipped via Federal Express to an offsite laboratory.

3.2.4 Summary of Results

A total of 42 stationary air samples were collected and analyzed in Stimson buildings.
A summary of stationary sample locations and results, including PCM and TEM
AHERA analysis results, is presented in Table 3-5. A complete list of results, including
those for ISO 10312 analysis, is presented in Appendix A.

Of the nine samples collected in the Central Maintenance building, fibers were not
detected at levels at or above 0.01 f/cc by PCM analysis. Asbestos structures were
detected on one of the nine samples (SL-00223) by TEM AHERA analysis, collected at
the center of the north end of the building.

Of the 15 samples collected throughout the Plywood Plant, fibers were detected at
values at greater than 0.01 f/cc by PCM analysis in 7 samples. Three of the samples,
SL-00079, SL-00092, and SL-00107, were located along the green chain exterior wall,
opposite the supervisor’s office. Two samples, SL-00243 and SL-00245, were located at
the spreaders, at a post near the pre-press. The remaining three samples at or above
0.01 £/cc were SL — 00092, SL - 00106, and SL-00215. SL-00092 was located at plugger
alley, next to plugger No. 9; SL-00106 was located at the dryers, at a post near the
feed end; and SL-00215 was located in the debarker cab. Asbestos structures were not
detected in any of the 15 samples by TEM AHERA analysis.

On five of the six samples collected in the F] building, fibers were not detected at
levels at or above 0.01 f/cc by PCM analysis. The sixth sample, SL-00196, collected
near the entrance to feeder No. 2 room, was overloaded by PCM analysis. Asbestos
structures were detected in two of the six samples by TEM AHERA analysis, SL-00162
and SL-00163. SL-00162 was collected outside the lunch room in the main plant area,
and SL-00163 was collected near the entrance to feeder No. 2 room.

3-11



Table 3-5

Statlonary Air Samplmg Hesults

&

Central Maintenance Cenler of machlne shop SL 00020 “<0.001 ND
Central Mainlenance Conter of south end of building SL-00021 <0.001 ND
Central Maintenance East side of center of building SL-00022 9/11/2002 491 <0.001 ND
Central Maintenance Center of north end of building SL-00023 9/11/2002 479 <0.001 ND
Contral Maintenance Center of north end of building _ SL-00024 9/11/2002 479 <0.001 ND
Plywood Plant Gireen chain, exterior wall opposite supervisor's office SL-00079 9/13/2002 184 0.01 ND
Plywood Plant Plugger Alley, next to Plugger No. 9 SL-00081 H13/2002 .168 0.009 ND
Plywood Plani Dryers, at post a feed end, near contrgl panel SL-00082 9/13/2002 135 0.005 ND
Pl Plant Dryers, at post a feed end, near control panel SL-00090 9/13/2002 93 0.006 ND
Plywood Plant Green chain, exterior wall opposite supervisor's office SL-00091 9/13/2002 110 (.006 ND

ywood Plant Plugger Alley, next to Plugger No. 9 SL-00092 9/13/2002 12 0.021 ND
lywood Plant Dryers, at post a feed end, near control panel SL-00094 9/13/2002 108 0.008 ND

IPlywood Plant Plugger Alley, next to Plugger No. 9 SL-00096 9/13/2002 137 0.005 ND
Pl Plant Green chain, exterior wall opposite supervisor's office SL-00102 9/13/2002 87 0.014 ND

lywood Plant Dryers, at post a feed end, near control panel SL-00106 9/13/2002 247 0.011 ND
Plywood Plant Green chain, exterior wall opposile supervisor's office SL-00107 9/13/2002 248 0.026 ND
Plywood Plant Plugger Alley, next to Piugger No. 9 SL-001 11 9/13/2002 242 0.008 ND

{Plywood Plant Debarker cab SL-00215 9/17/2002 436 0.077 ND
Plywood Plant Spreaders, at post near pre-press SL-00243 9/18/2002 190 0.018 ND
Plywood Plant Spreaders, al posl near pre-press SL-00245 |  9/18/2002 247 0.041 ND
Employes Parking Lol Southeast comer SL-00127 9/14/2002 465 0.001 ND
Employee Parking Lot Center of south side of 1ot SL-00128 9/14/2002 465 0.001 ND

ployee Parking Lot Northwest comer SL-00129 9/14/2002 457 0.001 ND
mployee Parking Lot In railroad tracks, north of roadway SL-00130 9/14/2002 459 0.002 ND
inger Joint Qutside lunch room, in main plant area SL-00162 9/16/2002 267 0.002 0.004
inger Joinl Near entrance o Feeder No. 2 room SL-00163 9/16/2002 266 0.001 0.004
inger Joint Near former lunch room SL-00164 9/16/2002 266 0.004 ND
Finger Joint Qutside lunch room, in main plant area SL-00195 9/16/2002 221 0.002 ND
Finger Joint Near entrance to Feeder No, 2 room SL-00196 9/16/2002 219 Overoad ND
Finger Joint Near formar lunch room SL-00197 9/16/2002 218 0.005 ND
Log Yard Outside log yard log fruck scale shed SL-00167 M1 6/2002 233 .00 ND
Log Yard Outside log yard slorage shed SL-00168 9/16/2002 406 0.00% ND
Log Yard At trailer crane by fire pond SL-00181 9/16/2002 209 0.002 ND

Log Yard Along service road, near head gate SL-00182 916/2002 150 <0.002 ND
Log Yard Outside log yard log truck scale shed SL-00203 9/16/2002 188 0.002 ND
Log Yard At trailer crane by fire pond SL-00204 9/16/2002 193 0.002 ND
{ og Yard Along service road, near head gate SL-00244 9/18/2002 424 0.001 ND
Contral Maintenance Centar of north end of building SL-00213 9/17/2002 218 <0.001 ND
Contral Maintenance Center of north end of building SL-00214 9/17/2002 218 <G.001 ND
Cenlral Maintenance Center of north end of building 5L-00222 9/17/2002 293 0.001 ND
ICentral Maintenance Center of north end of building _ SL-00223 9/17/2002 293 0.001 0.003
* ND - Indicates no Libby Amphibole structures detecled by TEM AHERA analysis. PCM - Phase conlrast microscopy
AHERA - Asbeslos Hazardous Emergency Response Act Sfce « Structures per cubic centimeter
tice - Fibers per cubic centimeter TEM - Transmission eleciron microscopy
min - Minutes
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tl .
Of the four samples collected in the employee parking lot, fibers were not detected at
levels at or above 0.01 f/cc by PCM analysis. Asbestos structures were not detected in
any of the four samples by TEM AHERA analysis.

Of the seven samples collected in the log yard, fibers were not detected at levels at or
above 0.01 {/cc by PCM analysis. Asbestos structures were not detected on any of the
seven samples by TEM AHERA analysis.

=
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Section 4
Microvacuum Dust Sampling

A total of 36 microvacuum dust samples were collected from buildings at Stimson.
Stimson employees identified buildings as containing vermiculite or not containing
vermiculite. One microvacuum dust sample was collected from each building not
known to contain vermiculite. Up to five microvacuum dust samples were collected
from each building known to contain vermiculite. All samples were composite
samples consisting of two to three 100 centimeters squared (cm?) sub-samples per
cassette. All locations were approved by EPA prior to sampling.

4.1 Sample Locations

Microvacuum dust samples were collected from several buildings at Stimson. An
overview of the entire property is shown on Figures 1-2 and 1-3.

Buildings that contain identified vermiculite in which five microvacuum dust samples
were collected were:

s Central Maintenance Facility (BD-002098)

- Machine shop

- South end of central maintenance building

- Center of central maintenance building

- Northern end of central maintenance building
- Supervisor’s office and break room

s Plywood Plant (BD-002099)

- Break room and office at finish end
- Plugger area

- Spreaders and finish end

- Green chain

- Dryer area

Buildings that do not contain vermiculite in which two microvacuum dust samples
were collected:

» Finger joint building (BD-002097)

- Former lunchroom (now parts storage)
- Doorways & entrances

® Truck bam (BD-002110)

- North side
- South end of building

4-1
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a Stimson office (BD-002269)

- First floor
- Second floor

s Buildings that do not contain vermiculite in which one microvacuum dust sample
was collected:

- Log yard break building (BD-002100)

- Log yard storage building (BD-002101)
- Log yard oil storage shed (BD-002102)
- Log yard pump house (BD-002103)

- Log yard truck scale shed (BD-002104)
- Irrigation building (BD-002105)

- Diesel fire pump house (BD-002106)

- Double wide trailer (BD-002107)

- Electric pump house (BD-002108)

- Guard station at Libby Creek Bridge (BD-002109)
- Steel storage (BD-002111)

- Fire hall (BD-002112)

- Wagner shed (BD-002260)

- Electric motor shed (BD-002261)

- Astrodome (BD-002262)

- Pipe shed (BD-002263)

- Storage & locomotive shed (BD-002264)
- Power house office (BD-002265)

- Power house (BD-002266)

- Lumber kilns (BD-002267)

- Shed 12 (BD-002268)

4.2 Sample Collection

All microvacuum dust samples collected between September 12 and September 18,
2002, were collected in accordance with the American Society for Testing Materials
(ASTM) Standard D-5755-95, Standard Test Method for Microvacuum Sampling and
Indirect Analysis Dust by Transmission Electron Microscopy for Asbestos Structure
Number Concentrations (Appendix D). Up to three separate 100 cm? areas per
cassette for a total of up to 300 cm? per cassette. Samples were collected in each 100
cm? area for 2 minutes or until all visible dust had been removed. Sampling was
performed using 0.45 pm MCE filters. All sampling pumps were calibrated from 2.03
to 2.05 Ipm prior to the sampling period and again at the end of the sampling period.

All field blanks analyzed during this investigation returned results of ND, or no

structures detected at or above the detection limit for the analytical method. Field

blank results are included in the Libby database printout presented in Appendix A.

4.2
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Specific cassette lot blanks analyzed during this project included filters from Lot
Number 410FKA.

All lot blanks analyzed during this investigation returned results of ND, or no fibers
detected at or above the detection limit for the analytical method. Lot blank results are
included in the Libby database printout presented in Appendix A.

4.3 Sample Analysis

Air samples were analyzed by EMSL Analytical, Inc. in Libby, Montana, and
Westmont, New Jersey; Reservoirs Environmental Services in Denver, Colorado
and/or Hygeia in Sierra Madre, California. All samples were analyzed in accordance
with the ISO 10312, Air Quality - Determination of Asbestos Fibers - Direct Transfer
Transmission Electron Microscopy Method, 1995.

Samples were maintained under chain of custody procedures. After sample collection
was completed, EPA custody labels were completed and affixed to each sampling
cassette. Sample information was entered on chain of custody forms, and changes in
sample custody noted on the form. Samples were relinquished to the CDM sample
coordinator to be submitted for laboratory analysis. Any samples not immediately
relinquished to the sample coordinator were secured in the sample storage cabinet.
Samples were either hand-delivered to the EMSL onsite laboratory in Libby, Montana,
or shipped via Federal Express to an offsite laboratory.

4.4 Summary of Results

LA structures were detected in two of the samples collected in the central
maintenance building (BD-002098). Analysis identified 8823.1 LA structures with
lengths between 0.5 um and 5 pm in sample SL-00061, which was a composite of one
locations in each of the Cummins engine room, Cat engine room, and large jack stand
in the main work area. Analytical results indicate 882.31 LA structures with lengths
between 0.5 pm and 5 pm were detected on SL-00064, which was a composite of three
locations in the supervisor’s office and break room (Table 4-1). Additionally, sample
results for SL-00059 identified 4411.6 LA structures with lengths between 0.5 pm and
5 pm. Composites for this sample were collected in the machine shop. -

LA structures were detected in one of the samples collected in the truck barn (BD-
002110). Results identified 1971.3 LA structures with length between 0.5 pm and 5 gm
and 985.7 LA structures with length between 5 pm and 10 um were detected on SL-
00225, which was a composite of three locations on the south side of the truck barn. No
LA structures were detected in the samples collected on the north side of the truck barn
{BD-002110, SL-00224) (Table 4-1).

LA structures were detected on both of the samples collected in the Stimson office
building (BD-002269). Results for sample SL-00241 identified 262.84 LA structures
with lengths between 0.5 gm and 5 pm, which was a composite of three locations on
the first floor of the Stimson office building. Analysis also identified 131.42 LA

4-3
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Mlcrovacuum Dust SamplmgLResults

Table 4-1

... Buildin riptiol ) . ym/| 5'pm to. 10 ,um "5
Contral Floor in Iront of sliding door to main area
[Maintenance  [Machine shop .t SL-00059 [Floor in front of rear sliding door, opposite above 300 0 4411.6 0 Y
) Biade on farge fan stored in rear cormer
On workbench near machine shop door
[eimanance oMt utiding, | SL-00080 fin front of third vehicte door from south end 300 0 0 0 0
- Center of fourth vehicle area from south end
Workbench in rear of Cummins Engineg Room
Iﬁg?r::glnanoe g&?&ggd CM™ SL-00081 |Between 5th vehicle door from south & Cat engine rm. 300 Q 88231 0 0
Top of large jack stand near door
On shelf in warehouse in NE corner of building '
H?ﬂ:?l‘:;gl‘l ance E&Eﬂ?ﬂ?d of CM SL-00062 |On top shelf in NE comer of main work area 300 0 0 0 0
Floor in center of north end of buitding
Central Supervisor's Top of CB unit in supervisor's office
MMaintenance  [office and break | SL-00064 [Top of refrigerator in break room 300 0 882.3 0 0
room Top of soda machine in break room
Floor in front of front door
Finger Joint ro%"r:m lunch SL-00065 [Floot in front of rear door 300 0 0 o 0
lOn shelf to left of front door
Floor at pedestrian entrance to break room
Finger Joint E;?:;:g:: & SL-00066 |Floor at west vehicle door 300 0 0 0 0
Floor at entrance to wrap & stack area, from main area
Floor at entrance
Log C;i(:;d Break NA SL-00169 |Fioor, doorway between rooms 300 0 0 0 0
Top of microwave oven
Floor at entrance
gt)c?r:gae:dSh o NA SL-00170 |Ficor, center of room 300 0 0 0 0
Top of workbench
Floor at entrance
g ¥ gae’d Oil NA SL-00171 [Floor, near end of fank 300 0 44116 0 0
On shelf
. Floor at entrance
Iﬁ?:?n:al-rlguse NA 8L-00172 |Floor nex to engine base 300 0 Y 0 0
On engine base
| 0og Yard - Log First floor - floor at enlrance
ruck scale NA SL-00173 (First flogr - deskiop 300 0 0 0 0
hed Second floor - doorjamb
Irrigation Floor at entrance
Building NA SL-00174 |Floor of doorway between rooms 300 0 44116 0 0
Floor near center of front (entrance} room
NA SL-00175 |Floor at entrance 300 0 44116 0 4]
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Table 4-1

Microvacuum Dust Sampling Results

STTHAS Tar

o * Lab Results'
Sample Excluded
Area - | Structures -Libby Am@fhole .
S o T | Diameter Length . Length Length
" Building Descripiion D Subsample Locations (100 enr’) (e} | »0.5um | 0.5umto Spym)|Sum to 10um| > 10 um
Floor at entrance
Diesel Fire "[Femeheabiosiump
U & Floor at entrance
§&?;Ef*\ﬂﬂée NA SL-00176 lfloor in front of kitchen area cabinets 300 0 0 o 0
Floor at bathroom entrance
) Fioor at front entrance
E';f:;c Pump NA SL-00177 [Floor at entrance to extension room 300 0 4411.6 0 0
Floor at rear entrance -
Guard Station Floor at entrance
jat Libby Creek NA §L-00173 [Floor at counter to left of door (when looking into booth) 300 0 0 0 0
g:t‘ige - North Countertop to right of door
Break rooms & Break room, floor near door to plant
Plywood Plant Joffices at finish | SL-00217 |Second fioor - shift super office, floor near entrance 300 0 0 Y 0
end First floor - floor near entrance to plant, NW comer
Floor near Plugger No. 1
Plywood Plant  |Plugger Area SL-00218 |Floor near Plugger No. 9, storage side 300 0 0 0 0
Floor near tumtable
Spreaders and Floor near spreaders
Plywood Plant ini ish end SL-00219 Floor near spreagers 200 Q 0 i) 0]
Floor along center of chain, plant side
Plywood Plant |Green chain SL-00220 |Floor outside lunch/smaoking area 300 0 0 0 0
Floor near lathe
Floor near entrance/break room/restrooms
blywood Plant [Dryer area 8L-00221 |Floor near feeder for little dryer 300 0 0 0 0
IFloor at offbearer end, under bell
Floor near entrance
Truck Bam North side SL-00224 {Top of workbench/storage box 300 Q 0 0 0
Floor towards rear of buildin:
TruckBam  {South side SL-00225 fHionizontal beam on dividing wall 200 0 1971.3 985.7 0
Doorjamb floor
Concrete floor
Isteel Storage NA SL-00226 [Horizontal beam on dividing wall 300 0 0 0 0
Pipe stored in shed
Floor at vehicle entrance
Fire Hall NA SL-00227 {Top of workbench 300 0 0 0 0
Third step up on stairs to second floor
agner Shed NA SL-00228 |Horizonlal beam on side wall 200 0 394.3 0 0
4-5



Table 4-1

il Length. '} Length.
NI R 5. 017 t0 10 prn | =10 poy-.
Shelf on rear wall
. ’ Floor at overhead door entrance

g:?:‘;nc Mator NA SL-00229 [On storage shelf. 300 0 328.6 0 0
Second floor at entrance to storage area
Harizonial beam on long wall .

Astrodome NA SL-00230 |Floor near exposed comer 300 0 0 1] 0
Horizontal base beam on short wall
Floor in front of door

Pipe Shed NA SL-00231 [Top of workbench 300 0 0 0 0
Top of storage shelf

Storage & Floor at center doorway

Locomotive NA SL-00232 [Top of storage bin 300 0 3755 3755 0

[Shed Betwsaen train rail tracks

Power House Flogr in front of door

Office NA SL-00237 op of refrigerator 200 0 0 0 0
Floor in front of door near office

Power House NA 8L-00238 |Floor in front of door near diesel tanks 300 0 0 o 0
Horizontal beam in garage
Fioor of infeed at first bay

Lumber Kilns NA 8L-00239 [Floor in center of bay No. 15 300 0 o 0 0
Floor in center of tunnel of norh side
Floor at north entrance

Shed 12 NA SL-00240 [Horizontal beam on wall 300 0 0 0 0
Floor al top of ramp to FJ building

. . Floor at back entrance

gﬂ%ﬁﬁ; Office First Floor SL-00241 [Floor mat at front entrance 300 0 262.8 0 0

Top of stairs to conference room
. ) Floor at back antrance

'gﬂ%?;’; Offiee lsecond Floor | SL-00242 [Fior in front of men's room 300 0 131.4 0 0
Top of relfrigerator
Center of main section

Nursery Shed |[Concrete Floor 1-06850 [West end of main 300 0 0 0 0
West room, center of lloor

Standing wood, Top of wood piles at east end of main
[Nursery Shed |debris removed | 1-06857 [Top of wood pile at west end of main 300 ) 5853.1 11706 0
from walls South wall, west room on ground level, horizontat beam
*  Laboratory also reports chrysotile and other amphiboles. MNA - Not available gm - Micrometer
See Appendix D tor complete resulls. cm? - Square centimeters
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Draft Asbestos Air Sampling Report
Stimson Lumber Company, Libby, Montana

structures with lengths between 0.5 um and 5 pm in sample 5L-00242, which was a
composite of three locations on the second floor of the Stimson office building (BD-
002269). ’

Analytical results presented 4411.6 LA structures with lengths between 0.5 pm and 5
pm on four samples:

s 5L-00171, a composite of three locations in the log yard oil storage building (BD-002102)
m 5L-00174, a composite of three locations on the irrigation building floor (BD-002105)

s SL-00175, a composite of three locations in the diesel fire pump house (BD-002106)

e 5L-00177, a composite of three locations on the electric pump house floor (BD-002108)

Analysis of sample SL-00228 identified 394.26 LA structures with lengths between 0.5
pm and 5 pm, which was a composite of two locations in the Wagner shed {(BD-
002260).

Analysis identified 328.55 LA structures with lengths between 0.5 pm and 5 pm in
sample SL-00229, which was a composite of three locations in the electric motor shed
(BD-002261).

Analytical results of sample SL-00232 identified 375.5 LA structures with lengths between
0.5 pm and 5 pm and 375.5 LA structures with length between 5 um and 10 gm, which
was a composite of three locations in the storage and locomotive shed (BD-002264).

LA structures were not detected on samples collected in the following buildings:

a Plywood plant (BD-002099)
® Finger joint building (BD-002097)
8 Log yard break building (BD-002100)
» Log yard storage building (BD-002101)
®» Log yard pump house (BD-002103)
» Log yard truck scale shed (BD-002104)
a Double wide trailer (BD-002107)
w Guard station at Libby Creek bridge (BD-002109})
® Steel storage (BD-002111)
a Fire hall (BD-002112)

8 Astrodome {BD-002262)

» Pipe shed (BD-002263)

u Power house office (BD-002265)
» Power house (BD-002266)

®» Lumber kilns (BD-002267)

8 Shed 12 (BD-002268)

4-7
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Section 5
Quality Assurance

The field quality assurance program was designed in accordance with CDM's RAC VIII
Quality Management Plan, Revision 1 (CDM 2002d).

5.1 Adherence to the Sampling and Analysis Plan

All sampling was completed in accordance with the Property Specific Sampling and Analysis
Plan (SAP), Air and Dust Sampling for Stimson Lumber Company, Libby Asbestos Project, Libby,
Montana (CDM 2002a). Deviations from the SAP are addressed in Section 5.2.

‘5.2 Deviations

All of the personal samples were collected in accordance with the SAP. Deviations were
made while collecting ambient air samples and dust samples, as discussed in Section 5.2.1.

5.2.1 Deviations During Ambient Air Sample Collection

According to the SAP, approximately four ambient samples were to be collected at each
specific sampling location. This number was changed to collect samples more
representative of normal working conditions in each location. Additional samples were
collected in the larger buildings. Five ambient samples were collected in the central
maintenance building and the plywood plant, and three samples in the FJ building.

Normal work activities at Stimson generated significant amounts of airborne
particulates. In an effort to collect more representative ambient air samples and prevent
filter overload, less than the standard volume of air (4,000 liters) for 33 ambient air
samples was collected. Also, less than 4,000 liters was collected during sample
recollection. Samples were recollected when the laboratory indicated that previous
samples collected in that location were overloaded.

On September 11, 2002, ambient samples were collected in the central maintenance’
building. Greater than 4,000 liters of air was collected for these samnples, but there was
concern about sample overload since the filters appeared to be more than 30 percent
loaded by visual inspection. On September 16, 2002, samples were recollected in the
same location. Less than 4,000 liters of air was collected for the resampling to prevent
sample overload.

On September 13, 2002, ambient samples were collected in the plywood plant. On that
date, there were high levels of visible airborne dust throughout the plant. Sample
cassettes were changed out at less than 4,000 liters to prevent filter overloading. Plant
employees and Ms. Bovee later explained that the bag house was not functioning
properly on that date. The bag house collects airborne particulates from the plant. On
September 13, 2002, the “bags” were overfull, which resulted in higher than normal
levels of airborne dust in the plant. According to Ms. Bovee, the bags were changed out
on September 15, 2002. Samples were recollected near the spreaders on September 18,

2002. Less than 4,000 liters of air was collected to avoid filter overloading,

B-1



Dralt Asbestos Air Sampling Report
Stimson Lumber Company, Libby, Montana

The debarker is located outside the plant building but generates a significant amount of
sawdust during normal operation. On September 13, 2002, samples were collected
outside the debarker’s operator cab in the very dusty environment of the debarker. These
cassettes were changed out at less than 4,000 liters. A sample was recollected inside the
debarker cab on September 17, 2002. Less than 4,000 liters of air was collected to avoid
filter overloading. Ambient air sampling cassettes collected in the F] building and log
yard were changed out at less than 4,000 liters to avoid filter overloading.

According to the SAP, replicate ambient air samples were to be collected at a rate of one
per sampling location. In two locations (log yard and parking lot), insufficient electrical
supply made replicate sampling infeasible. In addition, replicate samples collected in
the plywood plant were among those that were overloaded and unreadable. As a result,
three readable replicate samples were analyzed during this project.

5.2.2 Deviations During Dust Sample Collection

According to the SAP, one dust sample was to be collected in buildings that do not
contain identified vermiculite. In three such buildings, two dust samples were collected.
Due to the large size of these buildings, two samples would better characterize the
interior of the building space.

5.3 Corrective Actions

In an effort to prevent ambient air sample overload and prevent indirect sample
preparation, samples were recollected using reduced total sample volumes and /or
collected with multiple representative samples.

5.4 Discussion of Quality Control Results

Laboratory analysis of the lot blanks indicated asbestos fiber counts were below the
detection limit of the analytical method. Laboratory analysis of the field blanks
indicated asbestos fiber counts were below the detection limit of the analytical method.
The QC results indicate that the sampling cassettes were not contaminated with
asbestos when received from the supplier and that cassettes were not contaminated
when they were handled in the field.

Laboratory analysis of the replicate ambient air samples indicated that the replicate
sample results were within +10 percent of the adjacent ambient air sample. The results
of the replicate samples indicate that sample variability was within an acceptable range.

5.2
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ASBESTOS SAMPLING
) REV. #: 00
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1.0 SCOPE AND APPLICATION

Asbestos htas been used in many commercial products
including building materials such as flooring tiles and
sheet goods, paints and coatings, insulation, and

roofing asphalts. These products and others may be -

found at hazardous waste sites hanging on overhead

pipes, contained in drums, abandoned in piles, or ag -

part of a structure. Asbestos ailing piles from mining
operations can also be a source of ambient asbestos
fibers. Asbestos is a known carcinogen and requires
air sampling to assess airbome exposure to human
health. This Standard Operating Procedure (SOP)
provides procedures for asbestos air sampling by
drawing a known volume of air through a mixed
cellulose ester (MCE) filter. The {ilter is then sent to
a laboratory for analysis. The U.S. Environmental
Protection Agency/Environmental Response Team

{U.S. EPAJERT) uses one of four analytical methods

for determining asbestos in air, These include: U.S.
EPA's Environmental Asbestos Assessment Manual,
Superfund Method for the Determination of Asbestos
in Ambient Air for Transmission Electron Microscopy
(TEM)"; U.S. EPA’s Modified Yamate Method for
TEM®, National Institute for Occupational Safety and
Health (NIOSH) Method 7402 {direct method only)
for TEM; and NIOSH Method 7400 for Phase
Contrast Microscopy (PCM)®.- Each method has
specific sampling and analytical' requirements (i.e.,
sample volume and flow rate) for determining
asbestos in air, . :
The U.S. EPA/ERT typically follows procedures
outlined in the TEM methods for determining
mineralogical types of asbestos in air and for
distinguishing asbestos from non-asbestos minerals.
The Phase Contrast Microscopy (PCM) method is
used by U.S. EPA/ERT as a screening ool since it is
less costly than TEM. PCM cannot distinguish

asbestos from non-asbestos fibers, therefore the TEM

method may be necessary to confirm anafytical
results. - For example, if an action level for the
presence of fibers has been set and PCM analysis
indicates that the action level has been‘exceeded, then

L
v

TEM analysis can be used to quantify and identify
asbestos structures through - examination of their
morphology crystal structures (through electron
diffraction), and elemental composition (through
energy dispersive X-ray analysis). In this instance
samples should be collected for bath analyses in side
by side sampling trains (some laboratories are able to
perforrn PCM and TEM analysis from the same fiiter).
The Superfund method is designed specifically to
provide vesults suitable for supporting risk
assessments at Superfund sites, it is applicable to a
wide range of ambient air situations at hazardous
waste sites, U.S. EPA's Modified Yamate Method for
TEM is also used for ambient air sampling due to high

. volume requirements. The PCM and TEM NIQSH

analytical methods require lower sample volumes and
are typically used indoors; however, ERT will
increase the volume requirement for outdoor
application. .

Other Regulations pertaining to asbestos have been
promulgated by U.3. EPA and OSHA. U.S. EPA's
National Emission Standards for Hazardous Air

. Pollutants (NESHAP) regulates asbestos-containing

waste materials. NESHAP establishes management
practices and standards for the handling of asbestos
and emissions from waste disposal operations (40
CFR Part 61, Subparts A and M). U.S. EPA's 40 CFR
763 (July 1, 1987)* and its addendum 40 CFR 763
(Qctober 30, 1987)" provide comprehensive mles for
the asbestos abatement industry. State and local

regulations on these issues vary and may be more -

stringent than federal requirements. The OSHA
regulations in 29 CFR 1910.1001 and 29 CFR
1926.58 specify work practices and safety equipment
such as respiratory protection and protective clothing
when handling asbestos. The OSHA standard for an
8-hour, time-weighted average (TWA) is 0.2
fibers/cubic centimeters of air. This standard pertains
to fibers with a length-to-width ratio of 3 to 1 with a
fiber length >5 pm®®, An action level of 0.1 fiber/ce
(one-half the OSHA standard) is the level U.S. EPA
has established in which employers must initiate such
dctivities as air monitoring, employee wraining, and




medical surveillance®®®,

These are sandard (i.e, typically applicable)
operating procedures which may be varied or changed
a5 required, dependent upom site conditions,
equipment limitations or limitations imposed by the
procedure. [n all instances, the uitimate procedures
employed should be documented and associated with
the final report. ' -

Mention of trade names or commercial products does
not constitute US. EPA endorsement or

recommendation for use.

2.0 METHOD SUMMARY

Prior to sampling, the site should be characterized by

identifying on-site as well as off-site sources of-
airborne asbestos. The array of sampling locations
and the schedule for sample collection, is critical to
the success of an investigation. Generally, sampling
strategies to characterize a single point source are
fairly straightforward, while multiple point sources
and area sources increase the complexity of the
sampling strategy. It is not within the scope of this
SOP to provide a generic asbestos air sampling plan.
Experience, objectives, and site characteristics will
dictate the sampling strategy.

During a site investigation, sampling stations should
be arranged 1o distinguish spatial trends in airborne
asbestos concentrations. Sampling schedules shouid
be fashioned to establish temporal wends. The
sampling strategy typically requires that the
concentration of asbestos at the source (worst case) or
area of concern (downwind), crosswind, as well 25
- backgmound (upwind) contributions be quantified. See
Table ! (Appendix A} for U.S. EPA/ERT
recommended sampling set up for ambient air. Indoor
asbestos sampling requires a different type of strategy
- which is identified in Table 2 (Appendix A). It is
important to establish background levels of
contaminants in order to.develop a reference point
from which to evaluate the source data. Field blanks
and ot blanks can be utilized to determine other
sources. :

Much information can be derived from each analytical
method previously mentioned. Each analytical

method has specific sampling requirements and

produce results which may or may not be applicable
to a specific sampling effort. The site sampling

objectives should be carefully identified so as to select
the most appropriate analytical method. Additionally,
some preparation (i.e., lot blanks results) prior to site
sampling may be required, these requirements are
specified in the analytical methods.

30 SAMPLE PRESERVATION,
CONTAINERS, HANDLING,
AND STORAGE - -

3.1  Sample Preservation

No preservation is required for asbestos samples,

'3,2 . Sample Handliﬁg, Container and

Storage Procedures

L Place a sample label on the cassene
indicating a unique sampling number. Do

not put sampling cassettes in shirt or coat -

. -pockets as the filter can pick up fibers. The
“  original cassette box is used 1o hold the
samples. )

2. Wrap the cassette individually in a plastic
sample bag. Each bag should be marked

indicating sample identification number, total

volume, and date.

3. The wrapped sampling cassettes should be
placed upright in a rigid container so that the
cassette cap is on top and cassette base is on

. bottom. Use enough packing material to

prevent jostling or damage. Do pot use
vermiculite as packing material for samples.
If possible, hand carry to lab. ;

4, Provide appropriate documentation with

samples (i.e., chain of custody and requested
analytical methodology).

40 INTERFERENCES  AND

POTENTIAL PROBLEMS

- -Flow rates exceeding 16 liters/minute (L/min) which
. . could result in filter destruction due to (a) failure of it§

physical suppont under force from the increased
pressure drop; (b) leakage of air around the filter
mount $o that the filter is bypassed, or (¢) damage to
the asbestos structures due to increased impact
velocities,
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4,1 US.EPA's Superfund Method

4.1.1 Direct-trinsfer TEM  Specimen

Preparation Methods

Direct-Transfer TEM specimen preparalion methods

have the followmg significant interferences:

. The achievable detection hmu is restricted
by the particulate density on the fiiter, which
in turn is controlled by the sampled air
volume and the total suspended paniculate
concentration in the atmosphere being
sampled.

. The precision of the result is dependent on _
the uniformity of the deposit of asbestos _

structures on the sample collection filter. -

. Air samples must be collected so that they

have particulate and fiber loadings within
narrow ranges. If too high a panticulate
[oading occurs on the filter, it is not possible
to prepare satisfactory TEM specimens by a
direct-transfer method. If too high 2 fiber
loading occurs on .the filter, even if
satisfactory TEM specimens can be prepared,
accurate fiber counting will not be possible.

4.12 Indirect TEM Specimen Preparation
Methods

Indirect TEM specimien preparation methods have the -

following interferences;

-. The size distribution of asbestos structures is
modified. -
. There is increased Opﬁomuiry for fiber loss

or introduction of extraneous contamination,

» ) " When sample collection filters are ashed, any
fiber contamination in the filter medium is
concentrated on the TEM specimen grid.

It can be argued that direct methods yield an under-
estimate of the asbestos structure concentration
because many of the asbestos fibers present are
concealed by other particulate material with which
they are associated. Conversely, indirect methods can

" be considered 1o yield an over-estimate because some

types of complex asbestos structures disintegrate

during the preparation, resulting in an-increase in the )
numbers of structures counted. R

4.2 US EPA's Modified Yamate
Method for TEM

High concentrations of background dust interfere with
fiber identification.

4.3 NIOSH Method for TEM

Other amphibole particles that have aspect raties
greater chan 3:1 and elemental compositions similar to
the asbestos minerals may interfere in the TEM
analysis. Some non-amphibole minerals may give.
electron diffraction patterns similar to amphiboles,
High concentrations of background dust interfere with
fiber identification.

4.4# NIOSH Method for PCM

PCM cannot distinguish asbestos from non-asbestos
fibers; therefore, all particles meeting the counting
criteria are counted as total asbestos fibers. Fiber less
than 0.25 um in length will not be detected by this
method. High levels of non-fibrous dust particles may -
obscure fibers in the field of view and increase the

detection limit.

50 EQUIPMENT/MATERIALS

: Sl.l " Sampling Pump

The constant flow or critical orifice controlled
sampling pump should be capable of a flow-rate and
pumping time sufficient to achieve the désired volume

of air sampled

The lower flow personal sampling pumps generaily
provide a flow rate of 20 cubic centimeters/minute
{ce/min) to 4 L/min. These pumps are usually battery ..
powered. High flow pumps are utilized when flow
rates between 2 L/min to 20 L/min are required. High
flow pumps are used for short sampling periods so as
to obtain the desired sample volume. High flow
pumps usually run on AC power and can be plugged
into a nearby outlet. [fan outlet is not available then

a generator should be obtained. The generator should

be positioned downwind from the sampling pump.
Additional voltage may be required if more than one

~ pump-is plugged into the same generator. Several



electrical extension cords may be required if sampling
locations are remote.

The recommended volume for the Superfund method
(Phase 1) requires approximately 20 hours to collect,
Such pumps typically draw 6 amps at full power so
that 2 lead/acid batieries should provide sufficient
power 10 collect a full sample. The use of line
voltage, where available, eliminates the difficulties
associated with transporting stored electrical enerpy.

A stand should be used to hold the filter cassette at the
desired height for sampling and the {ilter cassette shall
be isolated from the vibrations of the pump.

5.2 Fiiter Cassette

The cassettes are purchased with the required filters in ™
position, or can be assembled in a laminar flow hood
or clean area. When the filters are in position, a
_shrink cellulose band or adhesive tape should be
applied to cassette joints to prevent air leakage.

5.2.1 TEM Cassette Requirements

Compmercially available ficld monitors, comprising
25 mm diameter three-piece cassettes, .with
conductive extension cowls shall be used for sample
collection. The cassette must be new and not
previously used, The cassette shall be loaded with an
MCE filter of pore size 0.45 pm, and supplied from a
lot number which has been qualified as low
background for asbestos determination. The cowls
should be constructed of electrically conducting
material to minimize electrostatic-effects. The filter
shall be backed by a 5 pm pore size MCE filter
(Figure {, Appendix B).

5.2.2 PCM Cassette Requirements

NIOSH Method 7400, PCM involves using a 0.8 to
1.2 pm mixed cellulose e¢ster membrane, 25 mm
diameter, 50 mm conductive cowl on casseste (Figure
2, Appendix B). Some labs are able to perform PCM
and TEM analysis on the same filter; however, this
should be discussed with the laberatory prior
sampling.

5.3  Other Equipment

. Inert wbing with glass cyclone and hose barb
. Whirlbags (piastic bags) for casseties

Tools - small screw drivers

. Container - to keep samples upright
Generator or electrical outlet (may not be
required) )

Extension cords (may not be required)
Multiple plug outlet

Sample labels

Air data sheets

Chain of Custody records

6.0 REAGENTS

Reagents are not required for the preservation of
asbestos samples.

7.0 PROCEDURES
7.1 Air Yolumes and Flow Rates

Sampling volumes are determined on the basis of how
many fibers need to be collected for réliable
measurements. ‘Therefore, ong must estimate how
many airborne fibers may be in the sampling location,

Since 'the concentration of airbome aerosol
contaminants will have some effect oa the sample, the
following is a suggested criteria to assist in selecting
a flow rate based on real-time aeresel monitor (RAM)
readings in milligrams/cubic meter (mg/m?).

Concentration  Flow Rate
+ Low RAM readings:  <6.0 mg/m* 11-15. L/min
» Medium RAM readings:>6.0 mg/m; - 7.5 L/min
+ High RAM readings: >10.mg/m’ 2.5 Limin-

In practice, pumps that are available for eavironmental

sampling at remote locations operate under a
maximum load of approximately 12 L/'min.

7.1.1 U.S. EPA's Superfund Method -

The Superfund Method incorporates an indirect

preparation procedure to provide flexibility in the
amount of deposit that be can be tolerated on the
sample fiter and to allow for the selective
concentration of asbestos prior to analysis. To
-minimize conributions to background contamination
from asbestos present- in the piastic matrices of
membrane filters while allowing- for sufficient
quantities of asbestos to be collected, this method also
requires the collection of a larger volume of air per
unit area of fiiter. than has traditionally been collected



for asbestos analysis. Due to the need to collect large
volumes of air, higher sampling flow rates are
recomraended in this method than have generally been
employed for asbestos sampling in the past. Asan
alternative, samples may be collecied over longer time
intervals, However, this restricts the flexibilicy
required to allow samples to be collecied while
uniform meteorological conditions prevail.

The sampling rate and the period of sampling should
be selected to yield as high a sampled volume as
possible, which will minimize the influence of filter
contamination. Wherever possible, a2 volume of 15
cubic meters (15,000 L) shall be sampled for those
samples intended for analysis only by the indirect .
TEM preparation method (Phase | samples). For
those samples to be prepared by both the indirect and -
the direct specimen prepamtion methods (Phase 2
samples), the volumes must be adjusted so as to
provide a suitably-loaded filter for the direct TEM
preparation method. One option is to collect filters at
several loadings to bracket the estimated optimum
loading for a particular site. Such filters can be
screened in the laboratory so that only those filters
closest to optimal loading are analyzed, It has been
found that the volume cannot normally exceed 5 cubic
meters (5000 L) in an urban or agricultural area, and
10 cubic meters (10,000 L) in a rural area for samples
collected on a 25 mm filter and prepared by a direct-
transfer technique. .

An upper limit to the range of acceptable flow rates

for this method is 15 L/min. At many locations, wind

patterns exhibit strong diurnal variations, Therefore,

intermittent sampling (sampling over a fixed time

interval repeated over several days) may be necessary

to accurnulate 2§ hours of sampling time over constant

wind conditions, Qther sampling objectives also may

necessitate intermirtent sampling. The objective is to

design a sampling schedule so that samples are

collected under uniform conditions throughout the

sampling interval. This method provides for such

options. Air volumes collected on Phase [ samples

are maximized (<16 L/min). Air volumes collected
on Phase 2 samples are limited to provide optimum

loading for filters to be prepared by a direct-transfer
procedure.

7.1.2 U.S. EPA's Modified Yamate
Method for TEM L

~ U.S. EPA's TEM method requires a minimum volume

of 560 L and a maximum volume of 3,800 L in order
10 obtain an analytical sensitivity of 0.005

structures/ce, The optimal volume for TEM is 1200

L t0 1800 L. These volumes are determined using a
200 mesh EM grid opening with a 25-mm filter
cassente. Changes in volume would be necessary ifa
37.mm filter cassette is used since the effective area
of 2 25 mm (385 sq mm) and 37 mm (855 sq m)
differ. :

7.1.3 NIOSH Method for TEM and PCM

The minimum recommended volume for TEM and
PCM is 400 L at 0.] fiber/ce. Sampling time is
adjusted to obtain optimum fiber loading on the filter.
A sampling rate of 1 to 4 L/min for eight hours (700
to 2800 L} is appropriate in non-dusty atmospheres
containing 0.1 fiber/cc. Dusty atmospheres i.e., areas
with high levels of asbestos, require smaller sampie -

_volumes (<400 L) to obtain countabls samples.

In Such cases, take short, consecutive samples and
average the results over the total collection time. For
documenting episodic exposures, use high flow rates
(7 to 16 L/min) over shorter sampling times. In
relatively clean aimospheres where. targeted fiber
concentrations are much less than 0.1 fiber/ce, use
larget sample volumes (3,000 to 10,000 L) to achieve
quantifiable loadings. Take care, however, not to
ovetload the filter with background dust, If> 50% of
the filter surface is covered with particles, the fiiter
may be too overloaded to count-and will bias the
measured fiber concentration. Do not exceed 0.5 mg

“total dust loading on the filter,

7.2 Calibration Procedures

In order to determine if a sampling pump is measuring
the flow rate or volume of air correctly, it is necessary

“to calibrate the instrument. Sampling pumps shouid

be calibrated immediately before and after each use.
Preliminary calibration should be conducted using a
primary calibmtor such as a soap bubble fype

* calibrator, (e.gz., 3 Buck Calibrator, Gilibrator, or

cquivalent primary calibrator) with 2 representative -
filter cassette installed between the pump and the
calibrator. The representative sampling cassette ¢an
be reused for calibrating other pumps that will be used -
for asbestos sampling. The same cassette lot used for .
sampling should also be used for the calibration. A .
sticker should be affixed to the outside of the
extension cow] marked “Calibration Cassette.”



A rotameter can be used provided it has been recently
precalibrated with 2 primary calibrator. Three
separate constant flow calibration readings should be
obtained both before sampling and after sampling.
Should the flow rate change by more than 5% during
the sampling period, the averags of the pre- and post-
calibration rates will be used to calculate the total
sample volume. The sampling pump used shall
provide 2 non-fluctuating air-Now through the filter,
and shall maintain the initial volume flow-rate 10
within % 10% throughout the sampiing period, The

mean vajue of these flow-rate measurements shall be -

used to calculate the total air volume sampled. A
constant flow or critical orifice controlled pump meets
these requirements. {f at any time the measurement

indicates that the flow-rate has decrzased by more .

than 30%, the sampling shall be terminated. Flexible

tubing is used to connect the filter cassette to the-

sampling pump.Sampling pumps can be calibrated
prior to caming on-site so that time is saved when

performing on-site calibration.

7.2.1 Calibrating a Personal Sampling
Pump with an Electronic Calibrator

1. See Manufacturer's manual for operational
instructions.
2 Set up the calibration train as shown in

{Figure 3, Appendix B) using a sampling
pump, electronic  calibrator, "and a
representative filter casserte, The same lot
sampling cassette used for sampling should
also be used for calibrating.

3 To setup the calibration train, attach one end
*  of the PVC tubing (approx. 2 foot) to the

cassette bage; attach the other end of the

tubing to the inlet plug on the pump.

Another piece of tubing is attached from the

cassette cap to the electronic calibrator.

4, . Turn the electronic calibrator and sampling
pump on. Create a bubble at the bottom of
-the flow chamber by pressing the bubble
initiate button. The bubbie shouid rise to the
top of the flow chamber. After the Bubble
funs its course, the flow rate is shown on the
LED dispiay.

5 Turn the flow adjust serew or knob on the
pump until the desired Row rate is attained.

7.2.2

7.2.3

Perform the calibration three times until the
desired flow rate of £ 5% is attained.

Calibrating a Rotameterl with an
Electronic Calibrator

See manufacturer's manual for operational
instructions. "

Set up the calibration wrain as shown in
(Figure 4, Appendix B) using a sampling
pump, totameter, and electronic calibrator.

Assemble the base of the flow meter with the

" screw provided and tighten:in place. The

flow meter should be mounted within 6°
vertical,

Turn the electronic calibrator and sampling
pump on. '

Create a bubble at the bottom of the flow

chamber by pressing the bubbie initiate

‘button. The bubble should rise to the top of

. the flow chamber, After the bubble runs its

course, the flow rate is shown on the LED
display.

Turn the flow adjust screw or knob on the
pumnp until the desired Aow rate is artained.

Record- the electronic calibrator flow rate
teading and the comresponding rotameter
teading. Indicate these values on the
rotameter (sticker). The rotameter should be
able to work within the desired flow range.
Readings can also be calibrated for 10 cm’
increments for Low Flow rotameters, 500
cm® increments for medium flow rotameters
and 1 liter increments for high flow
rotameters. o

Perform the calibration three times until the

desired flow rate of £ 5% is anained. Once
on site, a secondary calibrator, i.e., rotameter

may be used to calibrate sampling pumps.

Calibrating a Personal Sémpling
Pump with a Rotameter -

See manufacturer's manual for Rotameter's
Openational Instructions,



7‘3 -

Set up the calibration train as shown in
(Figure 5, Appendix B) using a rotameter,
sampling pump, and a represeniative
sampling cassetle.

To set up the calibration train, attach one end
of the PVC tubing (approx. 2 ft) to the
cassette base; attach the other end of the
tubing to the inlet plug on the pump.
Another piece of tubing is attached from the
casseite cap to the rotameter.

Assemble the base of the flow meter with the
screw provided and tighten in place, The
flow meter should be mounted wlthm 6
vertical.

Tumm the sampling pump on.

Tumn the flow adjust screw {or knob) on the
personal sampling pump until the float ball
on the rotameter is lined ap with the
precalibrated flow rate value. A sticker on
the rotameter should indicate this value.

A verification of calibration is generally

performed on-site in the clean zone
immediately prior to the sampling.

Meteorology

It is recommended that a meteorological station be

established.

If possible, sample after two to three

days of dry weather and when the wind conditions are

at 10 mph or greater.

Record wind speed, wind

direction, temperature, and pressure in a field logbook.
Wind direction is particularly impdrtant when
monitoring for asbestos downwind from a fixed

source.
7.4
7.4.1

1.

Ambient Sampling Procedures

Pre-site Sampling Preparation

Determine the extent of the sampling effort,
the sampling methods to be employed, and
the types and amounts of equipment and

" supplies needed.

Obtain necessary sampling equipment and
ensure it is in -working order and fully

* charged (if necessary).

742

Perform a general site survey prior to site
entry in accordance with the site specific
Health and Safety plan.

Once on-site the calibration is performed in

‘the clean zone. The calibration procedures

are listed in Section 7.2,

After ‘c'alibrating the sampling pump,
mobilize to the sampling location.

Site Sampling

To set up the sampling train, attach the air
intake hose to the cagsette base. Remove the
cassette cap (Figure 6 and 7, Appendix B).
The cassette should be positioned downward,
perpendicular to the wind

If AC or DC electricity is required then turn
it on. If used, the generator should be piaced
10 &t downwind from the sampling pump.

Record the following in a field loghook:
date, time, location, sample identification

- number, pump number, flow rate, and

cumulative time. ,
Tum the pump on. Should intermittent
sampling be required, sampling filters must
be covered between active periods of
sampling. To cover the sample filter: tum
the cassstte to face upward, place the

. cassette cap on the cassette, remove the inlet

plug from the cassetie cap, attach a rotameter
to the inlet opening of the cassstte cap to
measure the flow rate, tumn off the sampling
pump, place the iniet plug into the infet
apening on the cassette cap. To resume
sampling: remove the inlet plug, turn on the
sampling pump, attach a  rotameter (o
measure the flow rate, remove the cassette
cap, replace the inlet plug in the cassette cap
and invert the cassette, face downward and -
perpendicular to the wind. ‘

Check the pump at sampling midpoint if
sampling is longer than 4 hours. The -
generators may need 1o be regased depending
on tank size. If a filter darkens in appearance
or if loose dust is seen in the filter, a second
sample should be started, :



6. Atthe end of the sampling period, orient the
cassette up, turn the pump off.

1. Check the flow rate as shown in Section

7.2.3. When sampling open-faced, the
sampling cap should be replaced before post
calibrating. Use the same cassette used for
sampling for post- calibration (increase
dust/fiber loading may have altered the flow

rate,
8. Record the post flow rate.
9. Record the cumulative time or run.
10. Remove the ‘lubing from the sampling ~

cassette. Still holding the cassette upright,
replace the inlet plug on the cassette cap antf
the outlet plug on the cassette base.

7.4.3. Post Site Sampling

i. Follow handling procedures in Section 3.2,
steps 1-4.
2, Obtain an electronic or hard copy of

meteorological data which occurred during
the sampling event. Record weather: wind
speed, ambient temperature, wind direction,
and precipitation. Obtaining weather data
several days prior to the sampling event can
also be useful. :

7.5 Indoor Sampling Procedures

PCM analysis is used for indoor air samples. Whean
analysis shows total fiber count above the OSHA
action level 0.1 fcc then TEM (U.S. EPA’s Modified

Yamate Method) is used to identify asbestos from

non-asbestos fibers.

Sampling pumps should be placed four to five feet
above ground level away from obstructions that may
influence air flow. The pump can be placed on a table
or counter. Refer 1o Table 2 (Appendix A) for a
summary of indoor sampling locations and rationale

" for selection.

Indoor sampling utilizes high flow rates to increased
sample volumes (2000 L for PCM and 2800 t0 4200 L
for TEM) in order to obtain lower detection limits
below the standard, (i.e., 0.01 ffcc or lower [PCM)

and 0.003 structures/cc or lower [TEM)).
7.5.1 Aggressive Sampling Procedures

Sampling equipment at fixed locations may fail to
detect the presence of asbestos fibers, Due to limited
air movement, many fibers may settle out of the air
oato the floor and other surfaces and may not be
caprured on the filier. In the past, an 8-hour sampling
period was recommended to cover various air
circulation conditions. A gquicker and more effective

- way o caprure asbestos fibers is to circulate the air

artificially so that the fibers remain airbomne during
sampling. The results from this sampling option
typifies worst case condition. This is referred to as
aggressive air sampling for ashestos. Refer to Table 2
for sample statiou locations. ’

1. Before starting the sampling pumps, direct
forced air (such as a l-horsepower leaf
blower or large fan) against walls, ceilings,
floors, ledges, and other surfaces in the room
to ipitially dislodge fibers from surfaces.
This shouid take at least § minutes per 1000
sq. it. of floor.

T2, Place a 20-inch fan in the center of the room.

{Use one fan per 10,000 cubic feet of room
space.) Place the fan on slow speed and
point it toward the ceiling.

3 Follow procedures in Section 7.4.1 and 7.4.2 -

{Tum off the pump and then the fan{s) when
sampling is complete.).

4. Follow handling procedures in Section 3.2,
steps 14,

8.0 CALCULATIONS

The sample volume is calculated from the average
flow rate of the pump muitiplied by the number of
‘minutes the pump was running (volume = flow rate X
time in minutes). The sample volume should be
submitted to the laboratory and identified on the chain
of custody for each sample (zero for lot, field and trip
blanks). . '

The concentration resuit is calculated using the
sample volumne and the numbers of asbestos structures

reported after the appllication of the cluster and matrix

counting eriteria.

] _
)



90 QUALITY ASSURANCE/
QUALITY CONTROL

Follow all QA/QC requirements from the laboratories
as well as the analytical methods.

9.1 TEM Requirements

1. Examine lot blanks to determine the
' background asbestos structure concentration.

2 Examine field blanks to determine whether.
there is contamination by extrancous

asbestos  structures during specimen

preparation.

A Examine of laboratory blanks to determine if
contamination is being introduced during
critical phases of the laboratory program,-

4, To determine if the laboratory can
satisfactorily analyze samples of known
asbestos structure concentrations, reference
fiiters shall be examined. Reference filters
should be maintained as part of the
laboratery's Quality Assurance program,

5. To minimize subjective effects, some
specimens should be recounted by a different
microscopist.

6. Asbestos laboratories shall be accredited by

the National Voluntary Laboratory
Accreditation Program,

7. Atthis time, performance evaluation samples

for asbestos in air are not available for -

Removal Program Activities.

9.2 PCM Requirements

1. Examine reference slides of known
concentration to determine the analyst's
ability 1o satisfactorily count fibers.
Reference slides should be maintained as
part of the laboratory's ‘quality assurance
program.

2. Examine field blanks to determine if there is
contamination by .extraneous structures

during sampie tandling.

3. Some samples should be relabeled then
submitted for counting by the same analyst to
determine possible bias by the analyst.

4,  Participation in 2 proficiency testing program
such as the AIHA-NIOSH proficiency
analytical testing (PAT) program.

100 DATA VALIDATION

Results of quality control samples will be evaluated
fot contamination. This information will be utilized
to qualify the environmenta! sample results
accordingly with the project’s data quality objectives.

11.0 HEALTH AND SAFETY

When working with potentially hazardous materials,
follow U.S. EPA, OSHA, and corporate health and
safety procedures. More specifically, when entering
an unknown situation involving asbestos, a powered
air purifying respirator {PAPR) (full face-piece) is
necessary in conjunction with HEPA filter cartridges.
See applicable regulations for action level, PEL, TLV,
etc, If previous sampling indicates asbestos
concentrations are below personal health and safety
levels, then Level D personal protection is adequate,
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Document, EPA/540/2-90/005b, May 1990,

@ Methodology for the Measurement of
Airbome Asbestos by Electron Micrascopy,
EPA's Report No. 68-02-3266, 1984, G.
Yamate, 5.C. Agarwal, and R, D, Gibbons.

@ National Institute for Occupational Safety

and Health. NIOSH Manual of Analytical
Method. Third Edition, 1987, '

o U.S. Environmental Protection Agency.
Code of Federal Regulations 40 CFR 763.
July 1, 1987. Code of Federal Regulations -
40 CFR 763 Addendum. October 30, 1987.



U.S. Environmental Protection Agency.

Asbestos-Containing Materials in Schools;
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APPENDIX A

Tables

TABLE L.

SAMPLE STATIONS FOR OUTDOOR SAMPLING

Sample Station

Sample Numi:ers -

Rationale

Location

Upwind/Background™®

Collect a minimum of two simultaneous
upwind/background samples 30° apant
from the prevailing windlines, .-

Establishes background ﬁber levels.

Downwind

Deploy a minimum of 3 sampling stations
in a 180 degree arc downwind from the

source.

Indicates if asbestos is leaving the
site, '

Site Representative
and/or Worst Case

Obtain one site representative sample
which shows average condition on-site or

Verify and continually confirm and
document selection of proper levels
of worker protection.

obtain worst case sample (optional).

1 More than one background station may be required if the asbestos originates from different sources.

1




APPENDIX A (Cont’d)

Tables

TABLE2

SAMPLE STATIONS FOR INDOOR SAMPLING

Sample Station
Location

Sample Numbers

Rationale

tndoor Sampling

If a work site is a single room, disperse 5
samplers throughout the room,

If the work site contains up to § rooms, place
at least one sampler in each room.

If the work site contains more than 5 rooms,.
select a representative sample of the rooms,

Establishes representative samples
from a homogeneous area.

Upwind/Background

I outside sources are suspected,

deploy 2 minimum of two simultaneocus
upwind/background samples 30° apart from
the prevailing windlinas, ‘

Establish whether indoor asbestos
concentrations are coming from an
outside source.

—

Worst Case

L

Obtain one worst case sample, i.e.,
aggressive sampling {(optional).

Verify.and coatinually confirm ‘and
document selection of proper levels
of worker protection.

12
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APPENDIX B

Figures

FIGURE I. Transmission Electron Microscopy Filter Cassete
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APPENDIX B (Cont'd)

Figures

FIGURE 2. Phase Contrast Microscopy Filter Cassette.
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APPENDIX B (Cont’d)
| Figures

FIGURE 3. Calibrating a Personal Sampling Pump with 2 Bubble Meter

FILTER CASSEITE

J
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APPENDIX B (Cont’d)

Fi gures

FIGURE 4. Calibcating a Rotameter with a Bubbie Meter
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APPENDIX B (Cont'd)

Figures

FIGURE $. Calibrating a Sampling Pump with a Rotameter
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APPENDIX B (Cont’d)

Figures

FIGURE 6. Personal Sampling Train for Asbestos
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Figures

FIGURE 7. High Flow Sampling Train for Asbestos
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Personal Air Sampling

There are a few important pomts to remember when wearing a personal
samphng pump: :

1) The cassette needs to be located in your breathing zone (near mouth &
nose) throughout your workday. It should be attached to your lapel, orin a
comparable location. Please do not move (or remove) the cassette without
the assistance of the technician. The technician will pause the pump prior
to and during breaks and lunch.

2) Please advise the technician as soon as possible if there are ANY
irregularities with the pump or cassette. Examples include:

- Cassette falls off or is damaged

- Pump falls off, stops running, or is damaged

- Hoseis cutor damaged

This will enable the techmcnan to adjust, restart.' or replace your pump as
. necessary to provide an accurate, valid representation of the air sampled.

3) Please advise the technician of any non-routine occurrences during the
workday. - This would include any accidents, unusual outages, variations in
standard procedures, assignment to a different task, or any other changes
to your normal daily routine. You will not be penalized for any of these
changes - it ensures that we collect valid air sarnp!es

Please sign to acknowledge review of these items.

Signature

' 'Printed Name

Last four digits of SSN (for sample tracking purposes)

- Task:

‘Date




!
1 1 - E F i . b
. ] . 1 8 ; A
_ R 1

-I “ -‘ -\
A 3

Appendix D
American Society for Testing and Materials

D-5755-95 -



qsnj Designatlan: D 5755 - 95

Standard Test Method for

AT My SOCETY PON TESTING AN NATEALY 3
. 1900 Aaca 3L, Prdasainiea, Py 19103
Asguireat e i Avvamd Book of AATU Sreierse. Copyrgit ASTL
it s Ratad o4 v Sl ot iy, sl 3 pgRAd I Lk (et actitien,

Microvacuum Sampling and indirect Ana!ys‘i';f. of Dust by
Transmission Electron M:croscopy for Asbestos Structure

Number Concentrat:ons

This aoudand s issued werdor The fived acopnation D S755; hncuﬁrmmdh@y&namqmdumnmdamhwg
onymladapumu.mthemofmmn.ﬂcywd’hamm-.hnsmhalnmuﬂuumduhﬂ:)wmw.{

o 11} jndi

i Scupe
1.1 This test method covers a procedure- ta (a} :dennry

asbestas in dust and (}) provide an =timate of |he coacen-
tration of ashestos io the mampled dust repocted as the

pumiber of ashestos structures per unit arez of sampled
surface,

LL lfanaummof:hcasbstosmas:stobcducr-'

mined, the user is referred to Test Method D 5756,

1.2 This test method describes the equipment and proce-
dures necessary for smmpling, by a micravacuum techoique,
gon-aichorme dust for levels of asbesios stuctures. The
nop-girborne sample is collectad inside a standard fifter
membrane casserts from the sampling of 2 sucface area for
dust which may contain ashestos.

1.2} This procedurs uses a microvacuuming sau:pling
technique. The collection sfficdency of this technique is
uaknown 'and will vary among substrates. Propertics influ-
encing collection efficiency inciude surface texture, adbesive-
ness, electrostatic properties and other factors,

(.3 Asbestot identified by transmission dectron micros-
copy (TEM) is based on morphology, sclected aren electron
difnction (SAED), and emergy dispersive X-ray analysis
(EDXA) Seme information about stuceure size is also
determined. :

(.4 This text method is genera.lly applicable for an edtie,
mate of the cancentration of asbesos structures starting fram

. approximately 1000 ashestos structures per square c:nn- _

me1re.
1.4.] The prosedure ouslined in this test methed empieys

an indirect sample preparation fechpique. )t is jntepded lo
disperse aggregated asbestos mto frndarmental fibrils, fiber
bundles, dusters, or mawicss that can be mare aceurately
quantified by transmission eectron microscapy. However, as
with ail {ndircet sample preparation techniques, the asbestas
abserved fur quantification may not represent.the physical
form of the asbestes as mampled. More specifically, the
procedure destribed seither creates nor destroyy asbestas,
but it may ajter the physical form of the mineral fibers,

! 3 The values stzted in SI units are to be cegarded as the
standard, The values gven in parcotheses are for informa-
tion anly.

i.§ rvm- standard does not purport (o addresy alf of the
safety concerns. if any, astociated with s use. /l is the

' This et mahad ia uader 1ac jydsdicgon af ASTM Comaviue D22 an
Lamoting and Asalveis of Aimowhcrm 1ed A the dirert refposgibilicy of
Sebeomotince DIS0T an Sampling 3ad Anafyais o Asbotoa.

Cumree ecision spproved August 1], 1995, Sustisned Ocooer (992

an ediorfal change since the g revision or reagproval,

mpa:mbduy qf the yser af this .r:andard 1o establish appro-
pricte safety and health practices and determing the appf;a;.
bilicy of reguiatory limitations prrar lo urs,

2. Refersnced Documenty .

21 ASTM Simndards

D 1193 Specification for Reagent Water?

D 1739 Test Metbod for the Collection 22d Measurement
of Dusifall (Settleable Purticulate Matter)

D 3193 Practics for Rotameter Calibration? .

D 167¢ Guide for Detzrmination of Precidon and Bias of
Methods of Commites D223

D35756 Tet Method for Microvacuum Sampling and
Indirect Apalysis of Dust by Transmisson Electron
Micrascapy for Asbestis Mass Concentration? -

- 3. Termigology

11 Defimitions:
1LLI ubunﬁm—aspa:d type of fibrous habmn which
the fbers are separabie imto thinoer fibers and witimately

inlg fibrils, This habit accounts for greater fexibility and

" higher tensile strength than other hehits of the same mineral,

For moare information on asbestiform mmmlog, sex Refs
{1.* (2)and (3.

3.1.2 n:émas—-amﬂmveu:mthatdm:baamupof
asturally ocouuring, inorganis, highly Ghrous, silicate domi-
nated minerals, which are easily: sepamed into !ong. thin,
fexible fibers when crushed or processed.,

Dacursion~~{acioded in the dednitlon aze tha asbextiform varietics
of serpentine (clhrysotile); rizbeckdita (aocidolitel; prancrite (gnmosite
asbeaqe) anthophyllite (andephyiliee asbectas)y; tremulite (Temelite
asbenos): 13d actinalits (actinollis asbesioa} The kmphibole minoal
composiijons are defined acording o nom:ndmu‘:balnmﬂ-

tiopal Mineralogieal Agacation (3L
Asbetiag Chemics) Absract Savice NoJd
Chrysotle 100)-29-3
Crocidatis 13001384
Crmerie Asbeitcs 12472725
Anchophyilite Asbenos TI33547.3
Tremalite Asbonot TIN&484 |
Actinolits Asbeziay TI535-0-4

313 fibril—a single fiber that cannot be sepanaied into

Lanpeat ook of ASTL Sondards, Vou 11,06,
3 Amtual Boak of ASTAS Sandards, Yol 1103, :
‘WW&nuﬁxquﬁkwl&eu«mumw :

of vhis uom mechod,
P non-cabotilyme cuisdoos of the mincrals indicaod in 5.1.) Rewe

JilTeren Chrmiet Abwract Sorwes (CAS) tumbers,
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 smaller companents wiihnu: laging its fibrous propertics or

appegeance.

3.2 Descriptions of Terms Specific t0 This Standard:

32| aspect ratio—ths matio of the Icng:h af 2 fbraus
particle (o its average width,

122 bundfa—a structure compesed of three or more
fiberz iz 2 panild urangement with the fbers doser than

_ ape fiber diameier to cach other -

323 cfusgter—a structuge with fibers in a mndom amange-

ment such that all fibers are intermixed and no siogls Gber is

isolated from the group; groupings of fibers must have more

than two poins wuchiog.
3.2.4 debrir—-materialy that are of an amount and size

{particies greater than | mm io diameter) that can be visually
identificd as ta their sourme.

325 dust—any material composd of particies i a size
range of 5| mm and larye encugh 10 sqtte by virtue of thesr
weight from the ambient air {32z definidon for scttleable
particulate maner in Test Method D 1739),

3.6 flber—a structure having a minimum length of 0.5
pm, an aspert mtio of 5: or grealer, and swibstantially

_paralle] sides (4),

" 327 ferons——of 3 mingal composed of parallel, radi-
ating, or intcriderd aggregates of fibers, from which the fbers
are sometimes sweparable. That is, the crysulline aggregate

- may be referred to as fibrows even il iU is not composed of

separable fibers, but has that disinct appearance, The term
fbrous is used in 3 general minemlbgical way to desaibe
aggregates of grains thal arystallize in 2 peedle.like habit and

appear 1o be eomposed of Gbers Fibrous bas 2 much more

" genzral ‘meaning than asbestos. Whils it & conect Lhat alf
ashestos minerals ace Sbras, not alf minerals baving Gbrous
habits are asbestas,

123 indired presaration——a method {n which 2 sample
passesthrough one or more jatarmediate steps prioe o final

329 motric—~—a swucture io which age or mocz fbers, or-

fiber bundles that are touching, are attached t0, or partially,
coucealed by a spgle particle ar cnnestzd goup of ooa-
fibrous partcley The exposed fiber must mcc:thcﬁk::

definition (sec 3.1.6),
1219 structures—a tevm that is used 1o categorizes all the

types of asbestas particles which are recorded durimg the
anafysis (fuch 1s fibers, bundles, clusters, and mandess).
* Final results of lhe fest are always expressed in asbestos

SITUCIUrES per Suare cantimetre _

4, Summary of Test ¥ethod

4.] The sample is coliected by vacuuming a known |

surizce arey with a standard 25 or 37 mm air sampling
cametts using a plastic lube that is attached to the inlet
orifice which acs 23 a nozzie, The ample is tansferred fomt
. insice the cassetie ta an aqueous solution of known volume,
Aliquots of e suspension are ther filiered through 2
menbrane. A secion of the membrane is preparsd and
tramgerted to a TEM grid using the direct transier method.
The asbestifonn structures are ideatified, sized, and counted
by TEM, using SAED and EIXA at 2 magnificadon of

15000 10 20000

$. Significance and Use

5.1 This micovacuurr sampling and indinect analysis
miethad is used for the general testing of aon-airhorae dus
sumpies for asbestos, It is used to assist in the evaluation of

dusctmmybcfatmdonmrﬁzmmbmmﬂssmdtn_
ceiling tles, shelving, electrical compoaents, duct work,

cupet, e This et method providet 10 inds of the
concentration of ashestos structures in the dust per wnit ave
analyzed as detived from a quantitative TEM analysig.

SHThutazmcthcddoanotdmmbcpmcaiurqar
techniques required to evaluate the safety ar habitabdity of
buiidings with zsbt:ﬂc:s-comammg materials, or camﬂn.na:
with federal, state, or locl regulations or statuter. It js the
user's responsibility (o makes these determinations,

5.12 At preseot, a dogle direct rlationship betwes
ashastos-conraiming dust and potential buman expasure does
not exist Accordingly, the user should consider thess data in

reationship to other avaiable mformanon it thcrr cvalue

tIOI:I..

53 This test mnhnd uses the definition, serdeabls partc.

ulate magérial, found in Test Method D 1739 29 the d:ﬁm-
ton of dust. This deRnition zcempts all partider gmall
encugh to pass through a | ram (No. 18) screen, Thus, 2
sSngle, luge ashestos containing particie{s) (from the lage
end of the particle size distribution) dispersed during sampie
preparation may result o agomalously large asbestos con-
centration results in the TEM analyses of e smphe. It i,
therefore, meommended that multiple independent samples

- gre scured from the same army, and 2 minimom of e

samples analyzed by the endre procadure,
6. Tuterferences

6§ The fellowing minerals have properiies (thst i3, chem-

jeal or oymallipe structhure) which are very smular i
abertey minerals and may interfers with the analysis by
casing a Blse positive t0 be recorded’ during the test
Therefore, literature referencey for these materais most be
nm@intained in the labaratory for comparison to asbests
mnanlsmthﬂmcymnarmmd:nuﬁnduﬂbum

miperala, -
6.).] Antgorite.
6.12 Pofygorskiie (Attapuigitef.
6.1.3 Halloysite
6.1.4 Pyravmes,
6.1.5 Sepialile.
616 Vermiculite scrolls,
6.1.7 Fibrous rofe.
6.1.0 Hornblertde and other a.mphibof:s other than those

listed in 3.5.2.

62 Coliecring 2ny dust particles greater than | mun in size

in this test method may cause an interference and, therefore,
must be avoided,

7. Materials and Eqoipmant
1) Purity of Reagentj—R cagent grade chemicals sball be

m& i afl texia Unless otherwise indicated, it is imtended

that all raagents conform 1o the specificidons of the Covn-
miges on Analydeal Reageas of the American Chesuicyd
Society, where such specifications are available. Other gradss
&y be wsed, provided it iy fror ascermined that the magent
iv of sufficendy high purity o permit ity use without

|
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lessening the accuracy of the determination.?

12 Transmission Electron Micrescope (TEM), an 80 10
{20 k¥ TEM, cpable of performing electroa diffraction,
with 2 fluorescent screen inscribed with calibrated grada-
tions, ie required. The TEM must besqurppedmthmqy
dupusw. X-my spectrascopy (EDXAJ and it must bave a

scanning transmission electron microscopy (STEM) aftach-

ment of be apab!c of producing a spat size of less thag 250
nm in diameter in crossaver, .

13 Energy Dispersive X-ray System (EDXA).

7.4 High Vacuum Carbor Evagorator, with rotatiog stage.

13 High Eficency Particrdate Air (HEPA), fitered nega~
tive flow hood,

7.6 Exhautt or Fume Hood. -

7.7 Particlefree Warer (ASTM Typc B, see Specification
D 11931 .

18 Giass Beakers (50 mL),

19 Glazs Sample Containers, with wide mouth screw cap
{200 mL) or aguivalent senlable container (height of the alass
sampie conlaine should be approximately 13 em high by 6
e wide).

7.0 Waterproof Markers.

111 Foresps (tweezers).
112 Ultrasonic Bath, table mp mode! (100 w).

713 Graduated Fipettes {1, 5, 10 ml 3sizes), glass or

plastic.

T.14 Filter Funnel, cither 25 mm or 47 mm, glas or
dispesmable. Filter funpe) assemblies, sither glass ot dispombie
plastic, and usivg eitter 2 25 mm or 47 mm diameter filter,

7.15 Sicle Arm Filter Flask, 1000 mi.
. 16 Afixed Ceffulose Ester (WCE} Hcm&m Filters, 25

o;ﬂmmd:amen:,sozznmandSpmporem
T.47 Polycarbunate (PC) Fifters, 25 or 41 mm diameter,

=02 um pore size,
1.18 Starage Containgry, for the 25 oc 47 muo filters (for

" archiving),

1.19 Glass Slidey, approximately 76 by 25 mm in sze.

7.20 Scaipef Blades, No, 10, or equivalent

721 Cabinet-type Desiccator, or low wmperature deying
oven,

12 Chioroform, reagent grade. By

723 Acetane, reagent grde. -

124 Dimethylformamide (DM,

125 Glacial Acetic Acid.

1.26 l-methyi-2.pyrrofidone.

1ZT Plasma Asher, low lemperature.

. 128 pH Paper,
129 Air Sempling Pumnp, low volume persoaal-type, a-

pable of achieying a flow rate of | to 5 L/min.

7.30 Rotameter.

131 Air Sampling Cassaties, 25 mm or 37 mm, con-
taining 0.8 pm or smaller pare size MCE or PC fiters,

712 Cwk Barer, T .
1.33 Nan-Asbentos Minzraf, referencss as cmtlm:d mn 6.1,

* Rmemi Chawwicsis. Amerfcan Chepencal Swciay Spectficac
Chaxicl Zaciay, Wﬂuﬂuﬂ.ﬂﬁ?«wmunﬁemdmm
fistexf by Vi Amencas Chomical Sucey, sex Jdealer Saxdandy b Ludessory
Chemicals, 3D Lid, Podle, Do, U.X_, 30d 1be Unded Saces Marmacoped
ung Narwesi Forrmdary, S Mamactuticd Caswenven, (ne (USPO),

Rocirwils, MD.

7.34 Asbestoy Standards, as audined in 3,12,
7.35 Tugor’ Tubing, or equivalear,
736 Small Vacwum Puanp, dhat can maintain a pressure

af 92 kPL .
7.3T Pauri Disher, Ia:ae slas. apprc:umat:iy 9 mm in

diametar,

7.38 Jafe Washer, sainiess steel or aluminum mesh -

m.mwwmehzndzppmnmndyﬁmbymm

in size.
7.39 Capper TEM Finder (Grids, 200 mesh,

‘140 Carbon Evapomorﬁnif.

741 Lens Ticre
742 Ashless Filter Paper Filtzrs, 90" mm diameter.

741 Gummed Paper Reinforcement Rings.

7.44 Wash Baitles, plastic.

745 Reogeny A!cnﬁan’ HPLC Grade (Fisher M?ﬁ or
equivalent),

746 Opening Mexh Screem, plastic, 1.0 by L0 mm,
{Spectra-Meab #146410 ¢ equivalent).

T47 ﬂm'i-ucrian Grating Replice, .

8. Smnpﬁng Pracrdurz for Microvecunm Technique

8.! For sumpling asbestos-containing dust in sither indocr
or outdoor enviranments, commersially zvailable cissertes
must be usad, Air moaitoring caxsartes comtaining 25 mm or
37 mm diameter mixed ceffulose eter MCE) or
polycarbanate (PC) Ster membranes with & pore gze Jens
than or equal to 0.8 pm are required (7.31). The sumber of
samples callected dr.pends upon the specific dreunstances of

the study.

8.2 Maintain a Jog of all pertinent samplmg information
and sampling locations,

8.3 Sampling pumps. and Qow mdtcalm shalt be cali-
brated using a certified standaid appanmsurm:nbly (s
Practice D 3195 aad 7.29). =

8.4 Record all mlibration information (5).

K] Pufarmala.kchcd:ofthcamplmgnmalad:
sampling site by actvating the pump {1.29) with the closed
sampling cassette in lins. Apy air flow shows that a leak is
present that must be eliminated before inidating the sam-

piiog operation,
8.6 Attach the sampling cossette to the sampling pump at

the gutlet side Of the castetie with plastic wbing (735). The

plastic tubing must be long enough in that the sople areas
can be reached withaut inwerference fom the mmpling

‘pump. Attach a dean, approximarely 25.4 mm long fes af

plastic tubing (6.35 mm internal diameter} dicectly to the
inlet orifice. Use this piece of tubing 3s the sarppiing nozrle,

Cu:tﬁempunacndot‘d:cmtﬁnga:awangfeas

illustrited in Fig. 1. The exact design of the nozie is oot
eritical a3 loog a4 some vacuum break i provided to avoid
simply pushing the dust around on the surface with the

-non!cmhamanmnminghintothcmm.ne

internal giametsr of the acezle and flow e of the pump
may vary as long as the air velacity is 100 (=10) cm/s. This
air veloaity calculation is bised on an intemal smpling tube
diamszer of 6.5 mm at a flow rate of 2 L/min

8.7 Measure and determtine the sample area of intarest, A

Trion iv 4 regtatared imdemark of te Oufgal Ca
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FIG 1 Ezampie of the Tubing Noszia

sample area of 100 cm? is vacuumed until there is a0 visible
dust or particuriates matter remaining, Parform a minimum
of two arthoganal passes on the surface within 2 ruil:ﬁ.rnum

of 2 min of sampling time. Avoid scraping or abrading the |

surface being sampled. (Do nat sample apy debris or dust
particles greater than } mum in diameter (e 4.2).} Smaller or

larger gy can be sampled, if needed. For example, some

surfaces of interest may bave 3 smaller area than 100 em?.
Ly dusty surfaces may require vacuuming of larger areas,
Unlike 2ir samples, the averfoading of the cassettes with dus
will pot be a problem. As defined in 3.5, only dust shall be

collected for this analysis. _
8.3 At tbe end of sample collection, invert the cassene o

that the noxzfe inlet faces up kefore shutting off the power o .

the pump. The nozzle iy then scaled with a cassene end-plug
and the cassetta/nozzle taped or appropriately packaged to
prevent s:pannon af the noxzle and cassacte assemply, A
secand aption is the removal of the nazzle from the cassetts,
then plugging of the cassetts and shipment of the nozxle {abo
plugged ar both ends) scaled in a scparate closeable plastic
bag A thirt option iy placing the nozzle inside the cassette
. for shipment The nozzle is always saved and nnsed becanse
- 2 sigpificant percentage of the dust drawn from a lightly
loaded surface may adhere to the inside wails of the fubing.
8.9 Check that all samples are dearly Inbefed, that aii dust.,
sampliog infermation shests are compicted, and that 6~
pertinent information has besn enclosed, in accordance with
laboraiory quality contro] practicss, before ramier of the
sampics to the [aboratory, Include an unused cassette and

oozzle as a field bluank. .
4.10- Wipe off the exterior surface of the cassertter with

disposable wet fowels (baby wipes) prior @ packzgng for
shipment. _

9. Sample Shipment

© 9.1 Ship dust samples to an analytical laboratory io a
seaicd contajger, but separate from any bulk or air samples.
The cassettes must be Ligbify seafed and packed in 1 material
free of fibers or dust 10 minimize the potential for castami-
nation. Plastic “bubble pack” iz probably the most appro-

prizte material {or this purpose,

10. Sample Preparation
10,! Uader a nezaiive low HEPA heod (7.5), camfg!lr

wet-wipe the exterior of the casseirey 1o remove any posnble

_coatamination befors taking cassees into z clean prepara.
.ucu i

L2 Perform smple preparation in a clean facitity thag

haszspamtcwrkmﬂbm tath the bulk and a:rﬂ.mp!c

premation areas,
103 Initial specimen pr:pamuou shafl wke piacs in a

ckae HEPA fiitcred negative pressure hoed 1o avoid any

possible contamination of the laboratory or personvel, or

bath, by the potentially large onmber of asbestos structuras

- in an asheytos-conuzining dust sample Cleanliness af the

preparation area hoods 8 measursd by the cumulative
process dank concentrations (see Section 1),
{04 All sample preparation mapy 10.4.1 thrpugh 14,4

. shail‘ulcc place in the dust preparation area inside 2 HEPA

hood.
10.4.! Remove the upper plug from tbe mmple casale

and carefully iniroducs 2pproximataly 10 mL soludan of 2
£0/50 fixture of particle-fres water and rmagemt alcohol into
the cassene using a plastic wash boale {7.44), If the plugged
pozzle mlaﬂ amached o the cassette, then rmmove the plug
and introduce the water/alcohal: soiution into the cassens

" through the tubing, and then remove the tubing, if it i

viaibly clean.
{0.4.2 Repiace the upper piug or the sample cap and

lightly shake the dust suspension by hand for 3 <
10.4.3 Remove the egtite cap of the cassettz and ooy the

suspengon through 3 1.0 by 1.0 mm opening sreey {7.46)
into a pre~cleaned 200 wl glass specimen batde (7.9). All

" visible traces of the sample contrined in Lh.eam::cshqﬂbe

riesed through the screen jnto the specimen barttle with 2
plastic wash bortle connlicing the $0/50 soludon of particie.
free water apnd alcohol. Repenst this procedure two 2dditional
tmes for 4 tota of thres washings. Ne:t. riase the nozzle two
or three times through the scoeea intg the spedmen boitle
with the 50750 mixmre of water and Fcohat, Typically, the
total amount of the 50/50 mixture used ip the rinse i3 5Q to

. 75 oL Discard the L0 by 1.0 mm screen and bring the
volume of solution jn the specimen boitle up o the 100 mL

mark on ibe gde of the hoai:“ﬁtbpuﬁdc-ﬁumn:ronly‘
10.4.4 Adyugst the pH of the saspension 1o 3 to 4 mg:
10.0 % solution of acetic acjd, Use pH paper for te=stiog
Fiter the suspension withins 24 b 10 avoid problems associ-
ated with bucterial and fungal growth’
[0.4.5 Use either a dispasable plastic filtration unit or a

giass fltering unit (7.14) for tration of sliquots of the

suspension. The ability of an individual fltaton wnit to
producs 3 upiform distibution may be tested by e
fltration of 1 colored particulare suspension such as dilinad
[ndia ink {suspension of carbon black).

i0.4.5.1 If a disposable plastic fitration walt is used, then
unwrap a aew dispasable plastic fiter funnel unit {either 25
or 47 mam dizmeter} and remove the tape around the hase of
the funnel. Remove the funna! and discard the wp Glter
supplied with the apparamus, rcuining the coase
polypropyleae sugport psd in place, Assemble the unit with
the adapier and a propely sized” neoprene gopper, aad

- gotach the funnal o the 1000 ml gde-arm vacuum fask

(7.15) Plage & 5.0 pm pore gize MCE (backing fiter) on the
support pad, Wet it with a few mL of particle-fiee water and
placz ag MCE (7.16) or PC filter (50.22 pm pore size) (7.17)

~op top of the tacking filter. Apply'a vacyum {7.16), ensuriog
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that the filters are ceptered and pulled Hat without air
bubbles. Any irregularities on the fltey surface requires the
diseard of wat filter. Afler the filter has bomn seated propery,
replace the funnel and rescal it with the tape. Return the

fask 1o atmasphesdic pressure.
10.4.5.2 IF a glass filatica unit is usad, placza 5 um pore

size MCE (baziing filter) on tie giass frit surfacs, Wet ihe

filter with particie-free water, and place an MCE or PC fter

(022 pm pore size} on top of the backing flter. Apply 2,

vacqyum, ensuring that the filters are centered and pulled flat
without air bubbics, Replacs the filtera iff any ireguiantics
are sc2n on the filter surface, Before fitration of cach st of
simple aliquots, prepare 3 blank f(iter by filiratdos of 50 @i,
aof particle-free watzr. If aliquots of the sarpe sample ars
{iltered i order of increasing concentrzdon, the glass filtra.
tion unit nesd not be washed hetween filtmtion. After
completion of the filiration, do not allow tbe Giwation funnd
2uembly to dry because contaminagon is then more difficult

19 remove, Wash arry residual suspenxion from the Gltration .

assembly by holding it under @ Alaw of water, then rub Lhe
surfics with a clean paper lowel soaked in a detergent
sajution. Repeat e cleaning operation, and then rinse two

times in particle-fee water.
10.4.6 With the (ask at atmospheric pressure, add 20 ml

of particie-free water into the funnel. Cover the ﬁ_ltl_:t funnd

witﬁiupiasticmverit‘lhcdisponblcﬁhaingunnuumd._

10.4.7 Befly hand shaiie (3 s} the capped bottle with the
sample suspension, then place it in a tabletop uitrasonic bath
(7.12) and sonicate for 3.0 min. Maiotin the water level in
ths sanicator at ths same height as the solution in zxmpic
botle, The uitrasonic bath shall be calibrated as described in
205, The nltrasogic bath must be’operated ‘at equilibrium

temperature. Afiey sonicating, retum the smple boule to the |

work surface of the HEPA boed. Preparation sicps 10.4.3
through [0.4.14 shall be cutied qut i, this hood.
10.4.8 Shake the suspension lightly by band for 3 4 then

ldnmfm'lﬂmntoaﬂowlxmcpnmdamsctﬂemlhe.

bottom af the batile or foat to the surface, |
10.4.9 Estimate the 2mount of hql.ud to be withdrawa to

produce an adequate fiter preparation. Experience bas
shown that a light staining of the filter surface will yiels

suitable preparation {or analysis. Fiier at Jeast {.0 mi, but
00 mare then haif the o] volume, {f afer examination in

the TEM, the smallest volume measured (1.0 wl) (7.13)

yields an overoaded sampie, then perform additional serial
dilutions of the suspendan, If it is estimated that less than
1.0 mi of solution kas to be filtered because of the density of
the nuspensica, perform a serial dilution

10,4.9.) Ifserial dilutioss are required, repeat step (0.4.3
befare the s2ral dilution poction is taken. Do not re-sonicale
the original solution or any serial dilutions. The recom-
mended procedurs for a serial difution is to mix 10 mL of the
sampie splution with 90 mL of particle-frex water in 2 clean
sample bowta (0 obain 3 1:10 serial diluton. Follow good
laboratory practicss when performing dilutions,

104,10 Insert a new dispesable pipetlc halfeway fono the
sample nuspension and withdraw 3 ponion. Aveid pipetting
any of the large Qozting or sertled particies. Uncaver the filter
funne] and dispense the mixture {rom the gipeite into the

water in the funnel.

10.4.1L Am:ly vacuym ln the flask am:l draw the mixture

through the filter, )

104,12 Diseard the pipette.

10.4.13 Disascemphle the Gltering unit and carefislly re.
mave the sample filter with Iinemm(? 1), Ptacr. the
compieted saample flter marticle side up, ioto 2
Jabeled, dispasmble, plestic petri dish (7.48) or other similar
contiger,

i0.4.14 Lnardermmuttha:anopﬁmaﬂﬂmdedﬁha-
is obuained, il is recommended that filters be prepared from
smﬂdﬂfmmquoummcdmmm.ﬁr&u
series of Sitery, it is recommended that the volums of each
wiguot of the criginal suspension be 2 fctor of five higher
than the previous gne. If the flitery are prepared in order of
inareasing aliquot volurne, all of the filters for one mmple
can be prepared using ooe plarts dispozable fikyzton unit,
or without cleaning of glass fluarion equipment betwesn
{ndividual fitration. Befure withdrawa! of each aliquot from
the sample, shakz the " suspension without additional
sonification and allow to rest for 2 min.

104.15.Thae are many practical methods for drying
MCE Bliers. The following are two exaniples that can be used:
({) dry MCE filters for a1 least 12 k (qver desiccant) [a an
airtight cabinetfype desicsator (721); (2) 1o shortem the
dryigg e (i desired), remove a plug of the darap flter and
attach it to a glass slide (7.19) as described in 12,12 and
(2.1.3. Place the dide with a fiiter plug or lter plugs (up 10
eight plugs can be attached to ons shide) on 2 bed of
desiczant, in the desiceator for | h.

10.4.16 PC filtzrs do ool require lengthy drying before
prepamuon, butsbaﬂbcplac:dmadm:orfurnlnﬁm -
min beftrs preparation,

10,5 Prepare TEM specimens from small sections of eachk -
dricg filter wing the appropriate direst trapsfer preparation

method S

11, Blaoks

1.t Frcpmmp.le.bhnhthal mdudebothapmcus
blank (30 ml of particle-fims waser) far each set of amples
anafyzed and ooz uaused flter from each new bax of mmple
Glters (MCE or PC) seed in the laboraiary. i glasy filtering
vaits are used, prepare and analyze a process blank rach time
the filtering umit is ‘cleaned, Blanks will be considered
contaminated, if aler apalygs, they ate shown o contaig
more than §3 asbestos structures per square millimetre, This
gencrally comespondhy to thres or four ssheston structares
found in ten grid openingt, The sourcs of the contamination
most be found before any firther agalysis can be performed,
Reject samples that were procestad along with the contari.
nmdhhnhmdp:mmmpluzﬁumnmmafm:
conamination is fdund,

11.2 Prepare field blanks which arc included with sample
sety in the fme manner a5 the samples, 10 lest for contami-
aation during the sampling, shipping, handling, .md prega-
radon 31¢7s of e metbod.

12 TEM Specimen Preparaton of Mixad Ceﬂnim Esrer

{MCE) Flltery
Novs |=—Um of &ther the scone ur the diamethyilorrmamides

sceuc acid method i acspULIe,
2.1 Acvune Fusing Method:
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(1.1 Remove a section (3 plug) from any quadmat of
the ample and blark filters. Sections cn be cemoved from
" the Glys wsing & 7 mm cork borer (7.32). The cork borer
mug be wet wiped afler each dme 3 section is removed.

12,02 Place the flter sectioa (frrticle side up) on a dexs
.. microsope slide. Aflix the filter section o the slide with a

gummed page reinforcement (7,43), or gther suitable meaus,

Labd the slide with '3 giass scribing (ool ar permanent
marker (7.10). o

12.1.3 Preparc a fsing dish from a glams petri dish {7.37)
and a et screen beidge (7.38) with 1 pad of Gve 1o six
ashlest paper fikers (7.42) and place in the bottom of the
petri dish (4). Place the scresn bridge on top of the pad and
saturats the fiter pads with 2cstone. Placs the slide on top of -
the bridge in the petri dish and cover the dish, Wait
-approximalely 5 min Gor the smample flter wy fise and: clear, *

122 Dimethyiformamnide-Acetic Acid Method:

§211 Placs a drop of clearing solution thar consists of
35 % dimethylformamide (DMF), 15 % glactal acetic acid,
and 50 % Type II water (v/v) on a clexn microscope slide
Gauge the amount tsed 3o that lhe clarpg solution just
saturatss the Bliter sectico. )

1223 Carefully lay the filter segment, sample fwrfice
upward, on top of the solution. Bring the filizr and solution
together gt an angle of about 20° to help exclude air bubblex, -
Remava apy excoss clearing solution, Place the slide'in an
gven or ¢n a hot platz, in a furme hood, at 65 o 70°C for 10

i

121 Plasma ewching of the collapsed flter is requirad,

123.1 The microscope slide o which the coilapsed Alter
piecss are attached is placed in- a2 plasma asher (7.27),
- Because plasroa ashers vary gready in lheir performance,

both from unit to unit and between dilferent pasitions in the
asher chamber,-it is difficult to specify the exact condilions
that must be used. Insufficient etching will result in a fRijure
1a expose erpbedded fibers, 2od 100 much eiching may result
in the log of partickes from the flter surface, To determine
the opimum Lime for ashing, placs an unwsed 25 mm
dizmeter MCE filiar in the ceater of a gliss microscope slide.
Pesition the stide apgroaimnately in the cepter of the asher
chamber. Close the chamber and cvacuats to 2 pressure of
appreximately 40 Pa, while admitiing oxygen to the chamber

ata rate of § 10 20 cam?/mib. Adjust the naning of the SYSEM »yon'of 2 TEM specimen gnd,
12.6.2.3 Plece the whole assembly (Slter/arid) on the

sa that the intensity of the plasma is maximizer), Derermine ™=
the time required for complete oxidativa of the fiier. Adjuse
the system parameters to achieve complete oxidation of the
fltzr in a.pertod af approximarely 15 min, For etching of
colfapsed flters, use these operating parameters for a period
. of 8 mie, For additional information on calibration, see the
USEPA Ashestos-Containing Meteriols in Schools {4) or
NIST/NVLAP Program Handbook for Airbarne Asbestas
Anafysis (§).documents.
12,3.2 ‘Place the glass slide contajning the collapsed Aiters
into the [ow-temperature plasma asher, and eich the filter,
12.4 Carkon ccating of the cotlapsad and ciched filtery is
required, '
{2.4.] Carbon coating must be performed with 3 high-
" vacuum coating ubit (7.4), capabie of less than 10~ toer (13
MPa} presurz, Units that are based on cvaporatioz of
carboa filaments in a vacuum generated only by an ail rotary:
pumyp have not-besn evaluated for this application and shal}

zot be used. Carbon rods (2.40) used for evaporators shall be
sharpened with 2 crbos rod sharpener to a nack of about 4
mm in length and | mm in diameter. The rods ars instiled
in the evaporator in such 3 mamper that the points e
approxinately 100 to 120 mm fom the noface of the
microscope side beld m the rotating devicz. '
124.2 Place the glass slide bolding the filtery on the
rowticn device, and evacuate the svaparater chamber to a
vacuum of at least 13 MPa. Perfarm the evaporation in very
short bursts, separated by 3 to 4 3 to allyw the slectrades 10
coal, Arr alterpate method of evaporation fs by using a slow

continuons applied current. An experienced analyst can
judge the thickness of the carbon flm to be applied. Conduet -

iests on unnzed filters fse, If the carboa film is 100 thin,
large particles will be last from the TEM specioten, 2nd there
will‘bcﬁ:-wmplan and undamaged grid openings on the
specimen,

12421 If the coatieg is too thick, it will le2d 1o 2 TEM
jmage that is lacking in contrast, and the ability o obtain
electron diffracdon pagons will be compromised. The
,@rbon fim shall be a3 thic es possible and sl remain intact
on most of tie grid opexings of the TEM specdimen.

(25 Preparation of the faffe Washer-=The precise design
of the Jaffe washer is not considered important, 5o any one of
the published designs may be used (7, 3). One auch washer
consists of 2 Smple stainless stee! bridge contained in a glass

12.5.] Place several picces of lens tisue (7.41) an the
stainless stecd bridge. The picces of lens tissue shall be Large
enough to completaly drape over the bridge and into the
solvent, I 3 fume hood; fill the petri dish with acetone (or
DMF} until the height of the scivent is brought up 1o contact
the underside of the merxd bridge as llustrated in Fg, 2,

1.6 Placing the Specimens into the Jaffe Washer:

t26.! Placethe TEM grids (7,39) shioy side up on g piecs

 of Jeas tizsue or flter paper 5o that individual grids can be

casily picked up with tweezers, .
.12.6.2 Prcpare three gridy from cach sampie,

12621 Using 2 curved scaipe] blade {7.20), excise at least ;.

™o square (3 mm by 3 mm) piecss of the carbon-coated

MCE fiter from the glass slide. .
12.6.22 Place the square filier piec= carboneside up on

saturated leos tissae in te Jaffe washer,

‘Eactron micioscape
1pazimana Stalotunn scani mesh

“Glass pairt dlek
bridge (SO mashy

N0 mm z 13 mml
\

FG. 2 Zismpia of Dewign af Scivent ‘Washer (Jatfe Washer)
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12624 Placs the three TEM grid sample Glter prepasm-
tions an the same piece of lens tuve in the Saffe washer,
1262 5 Ptace the lid oo the Jaffe washer and silaw the

system to siand for several hours

12,7 Alternately, place the grids oo a low level {pem dish
filled to the Y4 mark) DMF jaffe washer for 60 min. Add
enough solution of equal parts DMF/acstone to Al the
washer to the screen level. Remove the grids after 30 min if

they have cleared, that is, 2l filtec materiad has beem moved

from the crbon flm, as determined by inspection in the

TEM.
128 Carefully rumove the grids from the Ja!_}'c washer,

allowing the grids to dry befora placing Whem iz & deae
marked grid bax. -

13. TEM Specimen Preparation of Palynrbonnu {rC)

Filter
13.1 Caver the surfacs ol' a clen microscope shdc with

two stips of double-sided adhexive tape,

13.2° Cut a stiip of filter paper sightly pamower than the .

width of the slide. Position the {ilter pager strip on the u:nt:r
of Lhe length of the slide,

13.3 Using a clean, curved scalpel biadc.auasmpafdu
PC filter approximately 25 by 6 mm. Use a rocking motion
of the sealpef blade 1o avoid tearing the filter, Plaes the PC
strip particlke side up aua the slide perpendicular to the long
axis of the slide. The ends of the PC strip must contact the
double sided adbetive tape. Each glide can hald several PC
stripy,. With a glass marker, IabdachPCmpw:mlhe

. individnal ample number.

3.4 Carbon coat the PC. filler strips as discussed in

1242, PC filters do not require ewching.

Norz 2 Camtion—Da not averheat the Blier sections while cuboa
comting,
115 Prepare a Jaffe washer as described in 125, but 6
the washer with chioroform or [-methyl-Z-gymolidons to the

level of the wreen.
13.6 Usiog a clean curved scalpel hlade.unsulﬁra:.

3-mm squars fiter piess from each BC saip. Placs the fler
squares carbon side up on the shiny side of 2 TEM grid. Pick
upthcmdmd[ﬂtcrmuonmgﬂhcrmdpmmmoum

lens tissue in the Jaffe washer.
13.7 Place the lid on the faffe washer and rext the mdsm

place for at lexst 4 k. Best results are obtzined with laoger
wicking times, up to 12 .

13.8 Carcfully remove the gids from the Jaffe wasber,
allowing the grds to dry before placing them in a Gean,

marked grid box.

14, Goid Opesing Messurements
14.1 TEM. grids must have a known grid opening aree

_Determine this area a3 follows:

142 Measure at Jeast 20 grid openings in each of 20

‘randam 75 19 100 pm (200-mesh} copper grids fora gon.[ of

400 grid openings for every 1000 grids used, by piacing the
20 grids on a glass slide and examining them under the
apticl microscape. Use 2 calibrated gradcule 10 mesure the
average length and width of the 20 apeniogs from aach of the
individua) grids From the acsumulated daa, calculae the

average grid apening ar= of the 400 openings.
14.] Grid a3 measucements cn qisa be mads x the

TEM at a calibrared screen magnificmion of berwesa 15 000
and 20 000X, Typically measure one grid opening for each
ynmned.umummdfopmummm:mdy
direciany and miculate the area,

14.4 FmﬁhhmldTEMmdamumammbk{orthn

et method.,

18, TEM Method
£5.0 Micruscope setings 80 to |zo kv, {saoo 10
20 000X screen magaification for apalysis (7.2) - .
152 Analyze twa grids ior cach sample: Analyze ane-half
of the sumple ares an oue sample grid preparation and the
remaining balf on a second mample grid preparadon, -
(3.3 Datermination of Specimen Switabifity:

- 153.1 Carefuily load the TEM grid, carbon dde facing up
(in the TEM cofumn) with the gid bars oricated parallel/
perpendicular ta the keagth of the spacimen holder, Use a
hand lens or loupe, if pecessary. This procedure will line up
thcgndwuh the X mdru:mbnoadbwuomofm
micrascupe. Insert the specimen bolder into the microseope,

15.3.2 Scan the entire gid ot low magnification (250X to
100X} w0 determine ita suitability for high magnificxtion

analysis as specified in (3.33,
1£3.3 Grids are aa::pmblc for snalysis if the fallowing

conditions are met:
15.3.3.1 The facton ofgnd opcmaucnm-ui by the

replica scetion is at Jeast 50 %,
153,32 Rdamwma:monafmemdmudwmc
carbon teplica, the fraction of joact grid oparings is greater

" thaz 50%.
15233 The factiooal acen of yndissolved tar iy less

thas 10%. -
153.3.4 The fracton ofpzdapmmwmhovahpplng or
folded repliea’filrn is lesy than 50 %,

" 15315 At least 20 grid openings, that have no dveriap-
ping or folded replice, are less therr 5°% coversd with hales

mdh«[mmani‘ﬁwmdmmmmpmmw

15.4. De:mmm of Grid Opening Suitahificy: '

15.4.1 If the grid mests acceptance aiteria, choose s grid
opening for analys from various ares of the grixd so that 1he
entire grid is represented, Deterrnine the suitabifity of ench
iodividual grid apening prior to the antlygs

15,42 The individual gnd opening must have less than
5 % holes over its ared

15.4.3 Grid openings must be less than 25 % covered with
particuiate matter.

15.4.4 Grid openings must be umiformiy loaded,

{5.5 Obzerve and record the arientation of the grid at 80
3 [30X, on 2 grid map record shest along with the location
of the grid epcnings that arz cxamiped for the analysia I
indexeq grids are wiod, 3 grid map i sot requiced, but the
identifying coordinates of the grid sqoare must be recorded.

16, Recording Datx Roles

16.! Record an the count sheet any continuous groupicg
of particles in which an ashestos Sber &5 detected. C.hmfy
nbencs structures as bers, bundles, clusters, or mtatrices ax
defined in 5.2

16.2 Use the criteria for Aber, buodle, duster, and matrix
idegtification, s deseribed in the USEP. 4. Lsbestas-Containing
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Marerialy in Schools document (). Record, for each AHERA ' 1. Sample Storage
styucture idenuificd, the length and width measurements. ”; The washed-out sample cussees cio be di
after usz,

6.3 Record NSD (*{o Structures Detected) when o

structures are detected in the grid opening.

16.4 Identify structures classified as crysotile identified
by ather eectron diffiaction or X-ay analysis (7.3) and
recardad g a count sheet. Verify at Jeast ooe out of every tea

chrysotde structhres by X-ray analys!s.

165 Structures classified as smphitoles by X-ray anatysis

and electroa diffracdon ars reeorded oo the count sheet, For
more information on jdentificalion, se= Yamate, ¢t at. Mor

Chatffeld and Dillon (8),
16.6 Rzcord a typicat 2lectron diffaction pattem far c:ch

type of asbastoy observed for each group of samples {or a.

minimum of every fve samples) apalyzed, Record the
migograph number on the couns sheet Record at least one

X-nay spectrum for. each type of asbesas chserved pe—r
sampple, Atiach the print-outs to the back of the count shq:t.

" If the X-ray specoum is stored, record the fie and disk

aumber on the coun? sheet

16.7 Counting Rules
16.7.1 At a scyeen magaification of ketween 15 000 and

20 000X evsiuate the grids for the mast conceatrated sample

loading: raject the sample if it i estimated 1o contain more

then 50 asbestos structuges per grid opening. Procead to the

pext lower concentrated sample unti! a set of grids are
" obtained that have Jexs than 30 askestos struciures per grid
. opeing.

16.3 Analwical Semsitivity—An apalyticd seasitivity of
2pproximately 1000 asbestos structures per square coati-
mette {Galoulated for the detecdon of a2 single ashextos
structure} has been designed for this analysis, This seasitivity
can be achieved by incmasing the arount of liquid filtered,

increasing the ‘Bumber of grid openings amalyred, or de-

creasing the dre of the fnai fiter, Qccasonaily, due to kigh.
* particle Joadings or high asbestas conceatration, this anaiyt-

ical sensitivity cannot be practically achieved and s:oppmg _

rules apply.
169 Limit of Dda:rron—-Thc limit of detccon for this

method it defined as, at a minimum, the counting of four
astestos structures during the TEM analyss, If less than ﬁ%r

asbestay strucfyres s counted during e analysis then
apaiytical! result which will be ported will be ey than the

limit of detection and a “less than® sign (<) will appear

befare the mumber, All dawa shall be provided in the labo-

" mtary mport.
16,18 Stepping Ruler
16.10.f The anafysiz i stopped upon the comgle!ion of

the grid square thac achieves an analyticl sensitivity of less
thaa [000 ashenios stroctums per square centimetre,

16.102 [f an anajytical seasitivity of (000 asbestos struc-
tures ger square centimetre cannot be achizved after 2na.
lyzigg ten gid apenings then stop On grid opening No. 18-ar
the grid apenipg which coniains the 100th asbestos structure,

whichever comes fitst. A minimurn of four grid squares shail

be analyzed {or esch sample,

16.10.2.1 If the analysis is stopped because of the 100th

strucnwre rule, the endme grid squars contining the [00th

struciure must be counted,
t6.11 AReranalysis, mmave the grids from the TEM, and

replocs them in the appropriatc grid stomge holder.

172 Sample gnds and uoused fter sections (7.13) must
be stored for 2 minimum of one year,

18. Beporting

18.1 Rzport the following information fur ach dusg
samople analyzed:

18.1.1 Conceatration in structuret/cm?,

18.1.2 The analytical scasitivity.

18.1.3 Types of asbescos prosent .

18.1.4 Number of ashestos structures counted,

13.].5 Efective filration aea. -

13.1.6 Avmgcmof‘thc'l’EMgndopmna:thatm

counted. :
13.1.7 Nuraber of grid openings sxamined.

18.1.3 Sample dijution used,
13.1:9 Apes of the surface sampled.
13.1.10-Listing of size dam for cach soucture countad.

13. I.ll “A copy of the TEM count shest or a compkte
lising of the crw data, An a:amplc of a typical count sheet i3

shown in Appendix X1.

13,2 Determine the amount ot'a.sba:m in any acompled:

sample using the (oilowing farmula;
EF4 % {00 mL % %STR .
- :
GOx GOAx Vo gL oemes smucwrsfen? (1)

wiere:

A5TR = nucgber of asbestos situctures counted,

Ef4 = effective Mier ares of the final ampling filter, mm?,
GO = number of giid opeings counted,

GOA4 = average grid opening area, mm?,

SPL =-surface ares sompled, cm?, and

¥: =volume af mmple filtered-iz step 10,49, repre-

senting the actual volume taken from the original

100 mL suspengon, ml. : .
19. Quality Control/Quality Assarsnce o
9.1 [n general, the labaratary's quality control checis am
u:dravm&maaqmmnpafmmm
specificadons regarding accwracy and consoiency, [o an
analytical {aboratory, spiked or known quantitative sampley
are pormally used Hawever, due to the difficultiss in
preparing tnown quantimgve asbemos samples, routine
quality control festing focuses an e-anaiysis of samples
{duplicats recounts),
19.1,1 Re-analyze sampies at 2 rate of Ve of the sample
se1s {one out of cvery ten sxmples analyzed not including

labaratory blaoks). The re-aanalysis shall copsist of a second

sample preparation obt2ined fom the fnal flter,

19.Z: In addition, quality assurance programs must follaw
the criteria shown it the USEPA Achestos-Contatning Mata
ridly in Schcols document (4) and in the NIST/NVLAP
Program Handbook for Airborme Asbestos Analysis docu-
ment (6). Thess documénts describe sampie custody, ample
prepasation, blagk checks far comamination, clibration,
sample apalysis, analyst qualifications, and iechpical f3cli-

ties.

© 0. Calibradons

20.1 Perfoom calibradons of the inwrumentaton on a
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regular basis, and retain these records in the laboratory, in
dcenrdance with tbe Jaboratory®s quality assurance program,

202 Recid calibrations in a log book along with dates of
calibration acd the attached backup decumentation,

203 A calibration list for the instrument is as foliows:

203.0 TEM: -

20.3.1.1 Check the alignment and the systems operation.
Refer 1o the TEM manufacturer's aperational manuad for
detailed instructions, . _

20.3.12 Caifbrate the camera length of the TEM ia clee-
tron diffaction (ED) operating mode before ED patterns of

nkouwa samples ars observed. Camnera leogth cn be me-

u

sured by uting 3 carbon coated prid on which a thin film of
goid has beent spurtered ar evapursted. A thin flm of gold is
evaparated on the specimen TEM: grid lo obmin' zone-axis
ED patterns superimpesed with a ring patiern from r.hc_poly-

" erysallise gold Mm. In practics, jt is desirable to opUmize

ibe thickness of the gold film 20 that only ane or two sharp
rings arc chtained oa the supermposed ED panern. Thick
gold filrns wil) tend 10 mask weak diffraction spots (rom the
fibrous pardcles. Sines the unknown d-spacingy of most
interest in asbestos anafysis are those which le closest ta the
transmitted beam, multiple gald dngs from thick fims are
unnocessary. Alternatively, a gold standard specimen can be
used to obtain an average camera constant calculated for that
particular instrurnent and can then be used for ED parterns
of unknowns taken during the comresponding period.
20.3.1.3 Perform magnification aalibradion at the fluorss-
eeny soeen, This calibration must be performed at the
maghification used for structure counting. Calibration is
pufum:acl with 3 goting replica (7.47) (for mruptc, oae

conmaining at least 2160 I.mes/mm)
{a} Definz 2 ficld of view on the fuorescenc uzven, The

fiald of view muyst be measurable or previously inscribed with
a seale or consentric cireles (ol scales should be metric)
{b) Frequency of alibmtion will depend oo the scmce

. hisary of the particular microscope.
(c) Check the calibration after any maintenance of the.

microscope that invoives adjustiment of the gower supgly ta
mechanical -

the leas or the high voltage systems or the
disassembly of the electron optical column (apart &om

filament exchange).
{4} The anaiyst must cosurc that the grating rcphca is

placed at the same distncs from the objective lens a3 the
specimen,

{¢} For insiruments that incorperate a3 eucentric titing
specimen stage, all specimens and the grating replica must be
placed at the cucentrie position.

20.3.1.4 The smallest spot size of the TEM wmust be

checked.

{2) At the crossover point, photograph the spot size at a

screen magnificiion of 15000 to 20080X. An exposure

time of | s is usually a.dcquatc
(4) The measured spot size must bc{css than ar equal to

- 2350 am.

204 EDXA:
20.4.1 The r::otuuon and alibraton of the EDXA must

b verifiod.

20.4,1.1 Coltect 2 st.:ndard EDXA Cu peak from the Cu

grid.
I Fameare the Nomay energy  versus  channel

number for the Co peak and be czrain Lhatmdingsm

witln =iQe¥. .
20.4.2 Collect 2 standard EDXA of crocidolite asbestos

{NIST SRM 1366),

20.42.1 The elemeucal analysis. of the crocidotics mus
realve the Na peik,

204.3 Collect a tandard EDXA of chrysotile ashestas,

W.43.1 The demeaial anajysis of chrysotile must resolve
both Si and Mg oa a single chrysotile fber.

205 Ultrasonic bath cah'bnnnn shall h: paformnd as
follows:

205.4 ﬁﬂmcbathwai:rmalevdcqualmd:chugh:of
suspensian is tbe glass sampie container that will be used for
lhedm:naiymOpm:cﬂ:cbﬂhunuld:cmﬁquc

equilibrium temperatere.
2052 Place 100 ml, of water {at appm.urnmly 0 in

' anather 2000l gl sample conine, asd record its

emperature,
2053 Placz the sample mwne: in the wawer io the

vitrasonic bath (with the power mmed off), Alter 60 o
remove the glact container and record its temperanue.,

20.5.4 Place 100 mL of water (at zppmmdy WG in
ancther 20-ml. glasy sampie contaiver, and record :ts
remperanuT,

20.5.5 Plage the second sample conum:r nto the waterin
the vitrasounic bath {with the pawer wrned on). Alter &3 ¢,
remove the plass container apd recurd i temperature,

2056 Calcnlate the mte of eneygy depodtion fnto the
sample contziner using the following formula

R-d,-l&:xcx}x!f-’-‘—{'-] e}
wheres - '
4,185 = Jouiﬁfal.

R =mdcpuuuon,wamfrul.. C
& =n='npumur-nsewmhdwuluascnicbm&untopcxa

* sting, 'C,
-Eé‘mpmmnzmhth:uhrammtmbapcxmg.
! = time in seconds, 60 & (210,53 and 20.5.5),

P = specific heat of the liquid in the glaws =mmpie
copminer, 1.0 cal/g and
-dmyut‘theﬂmndmmcﬂasmplcmumcn

1.0 g/em?,
205.7 Adiu:uheapc:anngcundlucrunﬂhcbﬂhmzbat

the mte af cnergy depasition iy in the range of 0.08 to 0,12
MW/m?, as dafined by this precedure.

21.- Precixion and Bias

21.1 ﬁmm——mcpmmafmcpmdmm this tes
method is being detzrotined us:ns mund rabin data from
participating laboratories,

212 Bigr—Since there is oo acorpted reference material
suitable for determining the bias of the procednre in this test
method, bias has pot been determined (see Specification

D 3670).

Norz 3—~Acund rodin daim i3 under devdopment sad will be
pressated 1 2 reeticl Tpov
I, Keywords ‘

121 asbestos; micovacuuming serded dust; TEM

2

Y]
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APPENDIX
(Noomandatory Information)
X1. DUST SAMPLE ANALYSIS |
_XL{ See Figs, X1.I" and X|.2 for the dust analysis wbheztandlhe'[mmt:hm.

» DUST SAMPLE ANALYSIS
Clent: - ' Accelerating Voltage:
Sampita 10: < T indicated Mag: K
Job Number; - ' Scraen Mag: Kx
- Datg Sampla Analzad: - - Microszope: 1 2 3 4 5
Number of Openings/Grids Cauntad: I Filtar Type:
Grid Aczepted, BOLC Yes No " Filter Size: .
Parcant Laacing: % Fiiter Pore Ske {umj;
Grid Bax #1: Giid Opening: 1 Jom um
32 7.0 - g
" Aralyst
Raviawer: Counting Rutss: AHEAA LEVELY
" Calcutation Data: | )
Effective Filtsr Area In mm™ (EFA) -
Number of Grid Openings Caurtted:® (GO) :
Avderage Grid Opening Area In mm™® (Goa) ' S
v

Volume of sample Filtered in mi:

Surface area Sampled in cm® +5PL)
Number of Asbestos Structurss Counted:”  (#STR)

* I the number of asbestes siructures countad (3 féss than of equal to 4, enter 4 sinucduras £3 the Umit of detaction here,

FQRMULA FOR CALCULATION OF AS_BEST 0S STRUCTURES ‘DUST* PER CM*

EFAX X 100 X #STR - {Asbestos Strucaures par cm?)

GO X GOA X VXSPL

Hesults for Total Asbesios Structures:

{Strucwres per cm?)

Rasults fos Strucnres > microns:
: {Stuctures per o)

FiG. X1 Qum Sample Analysis Work 3heet




l & osss
. Job Numier: )
Stucire | Grid # Langth wrgm Confirmation _]
. # Saquares # | Type | Stuchure Micrans | Micfans [Marph.] SAED ] €D5
I
|
i | =
. | i
. T Note: Keys to Abtreviations Usad in Figure: :
Type: Structure: Others:
i c = Chrysuile F = Fber NSD = No Sturiurss Detectad
l AM = Amasite B = Buncla Morph = Morphelogy
’ CH = Cracdoiite ¢ = Cluster SAED. = Salsctsd Arsa Blectron Diffraction
. AC = Actnclte M = Matix EDS = Energy Dispersive X-Ray Spectnscapy
I . TR = Tramolite , &R = Inter-Row Spacing
AN = Amhophyiits NP =  NeaPatem
_ N = NonAsbestos ' :
' MG XLZ  TEM Count Shael
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